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KALMAN FILTER
TIME SERIES ANALYSIS OF GAMMA-RAY DATA
FROM Nal(T]) DETECTORS FOR THE ND6620 COMPUTER

INTRUUUCTION

fhis program is intended for use on time series gamma-ray data from
NaI(T1) detectors. It is used in conjunction with the PAGSCN Data Screen!
and tne PREGA Regression Analysis2 programs., The data consists of
consecutive 256 channel gamma-ray spectra, each collected over a unit time
period. Program PAGSCN screens the data for bad records and system
malfunctions. The data are then summed over time into background and source
spectra. Program PREGA is used to do a pivotal regression analysis of the
source spectrum to a library consisting of the background plus a set of
standard spectra. PREGA determines the subset of the 1library which gives
the pest fit to the source spectra in the least-squares sense. The Kalman
Filter is then used to determine the time pehavior for the intensities of
tne liorary spectra as components of the source spectrum,

PREPARATION rOR KALMAN FILTER

The analyst should be guided by the results of the PREGA least-squares
analysis in selecting library sources for use in the Kalman rilter. In
general, tne background plus the sources found to be significant in the
least-squares analysis will be used. Additional library sources may be
included to check for possible interferences or correlations with tne data.
Tne gain and zero offset of the library spectra must be adjusted using
Program GSHIFTZ to match the values obtained from the energy calibration
of the background. It is assumed that these values do not change between
collection of the background and the source spectra.

THEURY OF OPERATION

The Kalman rfilter}s2 provides an adaptive minimum variance estimate of
the intensities of the various library spectra in the source spectrum at
each 10 second record. It makes optimal use of a priori data from the
results of the previous measurements and compines this with the current
results to get a best estimate for the source intensities xx at time k and
tneir covariances Pk, given the observed spectra yj, ¥2, <.« Yk

The filter operates on a system model snown in rig. 1 which relates the
source intensities xx at time k to the observed data yk. The response
matrix S describes the response of the detector system to the signal from
the source. The expected output of the system is Sikxk. Added to this
is a system noise vector vk which includes the random statistical
variations in the detector system. Tne result is the observed system output

Manuscript approved January 23, 1985,
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Yk. Generally tne system noise vk is assumed to be gaussian with a mean
of zero and covariance Rg wnich is known or can be estimated.

Tne pehavior of the source between times k and k+1 is assumed known and
is mogeled Dy tne transition matrix Hg. The expecteu output is Hgxg.
Added to tTnis is the input noise vector ug which represents variations in
tne source intensities due to unknown effects or inadequacies in the model.
ine result 1is tne vector Xg+] giving the source intensities at time «+1.
[ne iaput noise is also generally assumed to be gaussian with zero mean and
covariance Qg which is known or can be estimated. Note that the input
noise ugx drives the system, which 1is otherwise completely determined by
the initial conditions X0 and the transmission matrices
HysHl1s.-.,Hk. Were it not for the input noise, our knowledge of the
source vector xg would continue to improve with each observation, and its
covariance Py would continued to decrease.

aiven tne above model, the Kalman Frilter shown in fig. 2 provides
estimates for the source intensities Qk/k-l and covariance P /k-1 and
for the expected system output Yo = Skﬁk' These are compared to the
observed data Yy The difference between observation and prediction is
fea pack with a gain Kk to provide a corrected estimate given by

A A .
Xk/k = Xk/k-1 * Kelyk - 9l

fne magnitude of the Kalman gain Ky depends on both the input covariance
P«/k-]1 and the output covariance Rg.

At rime step k, we begin with a priori estimates represented by Qk/k-]
and Pg/k-1 Dbased on data up to and including yk-j. The updated a
posteriori estimates, including the knowledge of the data yg, are then
given by

A
ki zk-1 K

A .
Xese = L= KS

P

ok == KS P

where [ is tne diagonal identity matrix, and the Kalman gain

_ T T -1
k= Pesk-1 S B¢ Prskat St R

where ¢ 1is the diagonal matrix given by the Poisson variances in the data
YK




The response matrix > is made up of elements Sk(I,J) giving the
response of the daetector system in channel I to a unit source of type J.
he columns of Sy thus contain the library spectra, and the elements
Qk(d) contain the estimated intensities of source J at time k. We will
assume tnat the system response does not change with time so that S¢ is a
constant matrix for all times k.

Tc obtain a priori estimates at time «*l, we can write

R =H, X
k+¥i/k ~ "k “k/x

Ptk =

The transition matrix Hg represents the known time behavior of the system,
which we will take as constant so that Hx = I, the identity matrix. The
input noise matrix Qg, which we will take as diagonal, represents modeling
errors and other unknown variations in the source term xg. We will take
it to be proportional to the square of a weighted mean Xy for times
1,2...,k

0 (1,9) = 675 q,5(d) X, ()2
or optionally, fix it at its value at some time kO,
Q = Q for k > k0.

Currently we use qg(J) = 0.1 for background and 0.3 for the rest of the
library.

For a constant background and small input noise, the system will rapidly
approach good estimates for x and P, regardless of the chosen initial values
of xg and Py. If the signal then changes due to a real source, it will
take several time steps to obtain good estimates for the new values of x and
P. The magnitude of the input noise term Q relative to the output noise R
determines how fast the filter can adjust tc a change in the signal. A
smail Q 1leads to greater memory and thus smoother variations in the
estimates x. A large Q leads to less memory resulting in a more immediate
influence of a change in the observed data y and thus larger variations in
the estimates Xx. This is discussed in more detail below in the section on
"Filter Tuning."

To start the filter we use initial values QO/-I of 1.0 for background
and equal to their estimated standard deviations for tne other library
members. We assume an initial error of 100 percent so that the initial
variance is

A ,
PO/__1 (I,d) = 814 xO/_l(J)Z




fo obtain output intensities in terms of standard deviation units, we
calculate a normalized source term

- A v p
n, = (xk/k - xk)/vk]/z

where tne weightad mean uses an iterative exponential weighting with
constant slope, a, given dy

In the denominator

+ 1

o
=
]

3
k .
- Z a(k-J),
J=0
so that ag+] = a bg. The numerator is equivalent to
k
(k-3)a
Z N V5
=0

J

so rfor tne constant slope, a, less than one we have exponentially declining
weights as we go back in time. For large k we approach the limits

1im ag = a/(l-a)

K->

lim b = 1/(1-a).

K o0 '

L.
)
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An exponentially weigntea variance, vy is also calculated for Qk/k, by

=g - (X )2
Vi U (xk) .

ricTed TUNING

fo rturther examine the effects of the parameters qg, consider the
tenns in tne orackets for the expression for tne Kalman gain

T

_ T R
Ke = Pse=1 3% D3¢ Peji=1 S PR

ror tne output noise Rk negligibly small, we note that

=

<
Q
[%¢]

x

Q
v
<

A
Xk /k

In tnis limit, the updated estimates depend only on the response matrix Sg
and the ooserved data yx at step k. All information prior to step k is
ignored.

ror negligibly small input noise, Pg/k-1 becomes negligibly small and
tne rirst term in the brackets can be neglected. Then

-1

K = Pk/k-—] Sk Rk ~ 0

X

k/k = Xk /k-1

In tnis limit, tne updated estimates depend only on tne a priori estimates
and tne ooserved data ygx is ignored. The filter will tend to diverge from
tne udata over time. [ ]

. . '
POPRDW WVEN AL

fne input covariance estimate Pg/k-1 is kept trom becoming negligibly
small by tne addition of the input noise matrix (g at eacn time step.
[nus tne filter is driven by the input noise. If Q is too small, the
estimates will tend to diverge from the data. If Q is too large, they will :
depend only on tne last observation, ignoring all previous data. Tne values N p
of qo recommended in the previous section can be decreased or increased ' '

PN
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dependir~ on the amount of smoothing desired in the estimates as they vary
with time.

PRUGRAM KLPREP

Operation

This program reads tne data tapes, extracts the gamma spectra, record
ID, and MODE, condenses tne gamma spectra from 256 to a fewer number of
channels (typically sixteen) and writes the results to a disk file for use
oy the Kalman rilter.

Language

The program is written in DEC RT-11 FfORTRAN and runs on the Nuclear Data
NUo620 computer under the MIDAS operating system.

Inputs
Magtape data files in NIAGARA format
Keyooard logical unit (LU) 5, input in ASCII separated by blanks
or commas.
Qutputs
Diskrile LU12, header and condensed spectra in format for input
to program KFILTR
Lineprinter LU6, neader and condensed spectra in ASCII format. Ffor

diagnostic purposes, not normally printed out, sample
output in Appendix A.

Subroutines Called

FREEFM free field input routine (FORTRAN listing in Appendix B)

MCLI utility to allow call of ™IDAS system command from
program (see Appendix C). Used to define LUIZ as
desired diskfile.

OANDC utility to open diskfile on LUIZ (see Appendix C)

UATIN reaas in data from the tapes (FORTRAN 1listing in
Appendix B)

MTAPEF tape input utility (see Appendix C)

........................................................

...................
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DATUUT

[nput Variables

Record |

NFSKIP

NRSKIP

NREC

NREC2

Record Z2a, ...

NUxeC(I)

Record 3

S
MF

NuH

Record 4
FILE.ELEMENT
record 5

[ANS

[ S R WAV IR Nl SRl Tha Ve Tt St

utility to return day and date in integer format (see
Appenaix C)

outputs data to LUI2 (FORTRAN listing in Appendix B)

number of files on tape to skip before beginning
processing

number of records on tape to skip before beginning
processing

ID of first data record to process

ID of last data record to process

up to 16 bad records to delete, entered on one or more
lines, separated by commas, terminated by double
carriage return

starting channel in input spectrum
final channel in input spectrum

number of channels in condensed output spectrum. Eacn
channel in the output spectrum will contain N input
channels starting with MS and ending with MF, where N =
(MS - MF + NCH)/NCH.

filename for output on LUIZ

ASCII 'YES' or 'NO' in answer to whether to printout
results on LUb
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Jutput varianles o
ieader
HAeADER () neager record ®
AReel, NReCL Tirst and last output record
NTIME total time spanned by data (seconds)
NCH number of channels in output spectrum *
MS,ME starting and final channels in input spectrum

pata Records

NREC record ID number
NID MOUE switch
1i(I) output spectrum for Pod 1 i

[e(l) output spectrum for Pod 2
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Appendix A: Sampie Qutputs for File JO16]

. Printer fFile lineprinter output (LUB) from KFILTR
2. Disk rile normalized intensities (LU3) from KFILTR

3. Plot (rig. Al) plot of normalized intensity estimates
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R T N TN TR T T S vV =W =y ~¥=" v~

LIBIN inputs library spectra from logical unit LUF, number of
channels M

vutput from KOuT

Lineprinter LU6, lineprinter output, input information, header, and
results
Jisk File LU3, normalized intensities

Lineprinter Uutput Columns

ReC record number
MOLE data MODE switch
XSQ1, XSQ2 normalized chi-square {RSS) for pods 1 and 2

Library Elements relative intensities for pod 1 followed by pod 2.

Visk File Qutput Columns
REC, MOODE same as above

Library Elements normalized intensities for pod | followed by pod 2.

References
. G.W. Phillips and B.G. Glagola, “Program PAGSCN - Data Screen for the
NDo620 Computer," NRL Memorandum Report 5269, March 1984.
2. G.W. Phillips and B.G. Glagola, "Program PREGA -~ Pivotal Regression
Analysis of Gamma-Ray Spectra from Nal(T1) Detectors for the ND6620
Computer, NRL Memorandum Report 5275, April 1984,

3. B.D.0 Anderson and J.3. Moore, "Optimal Filtering," Prentice-Hall,
Englewood Cliffs, N.J. (1979).

4. J.L. LeMay and W.L. Brogan, "Kalman Filtering, Short Course Notes,"
Continuing Education Institute, Columbia, MD (1982).
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L dimension of Q on call to DDKALM

IER error indicator from UDKALM

I,J DO loop indices

Input to KLIN

Keyooard LU5, on initial call only, free field format separated by
commas

Data rile LU12, contains output from KLPREP

Input Variaples from Keyboard

Record |
rile.Element file name for output of KLPREP
LREC1, LRECZ2 optional start/stop records, defaults from KLPREP
1Q1, 1Q2 optional cutoff records kO for calculation of Q, Xp,

and s, pods 1 and 2

Records Za,...

NDREC(I) optional bad record numbers to delete during calculation

Input to KINIT
Keyboard LUS, free field format separated by commas

Disk rile LU8, library spectra in Nuclear Data spectral format

Input variables from Keyboard

Records 3a, ... library spectra for Pod 1, Pod 2

File.Element filename tor spectrum

REALX(1) counting time for spectrum

REALX(2) initial intensity, xp/-)

REALX(3) optional fractional error, {go)!/2, default = 1.0
Suproutines Called by KIWIT

FREEFM free field input subroutine (listing in Appendix B)

12




Q1(8), Q2(3)
P1(8), »2(8)

IN, IL, IS,
17

NR
ICRT

NT, N2
IDAY, IYR

IHR, IMIN,
ISEC

input noise vector, diagonal elements of input noise
matrix Q

covariance matrices P for pods 1 and 2
input data spectra for pods 1 and 2
Poisson variances for pods 1 and 2
work arrays for DDKALM

wNOork vector for DDKALM

library response matrices for pods 1 and 2

vectors of input noise factor qg for pods 1 and 2

vector of diagonal elements of covariance matrix P for
pods 1 and 2 .

step index for Kalman filter, increments by one each for
record

dimensions for arrays used in DDKALM

record number

logical unit number for CRT

logical unit number for line printer
initially 0, set to 1 after call to KINIT
MODE switch for input data

numper of channels for condensed data
starting channel for 256 channel spectra
final channel for 256 channel spectra
number of library elements for pods 1 and 2
Julian date, year

hour of day, minute, second

11




The cutoff record K1 is the minimum of KO, input by the operator, or the
last record of the initial block of background (MODE = 1) data. There
should be at least 30 «c¢cords of MODE = 1 at the beginning of the data in
order to get a good value for the sample mean xy and standard deviation s.

The normalized intensities n(x) are output to a disk file on LU3. The
intensities Xgs/¢x are listed in the printout on LU6 and are flaggea by an
asterisk whenever n(x) or one of the three exponentially weighted averages
exceeds its standard deviation by a factor THSIa currently set at 2.0
sigma. Sample outputs and plots of Qk/k are given for collection J0039 in
Appenaix A,

Language

The program is written in UEC RT11 FORTRAN and runs on the Nuclear Data
ND6620 computer under the MIDAS operating system.

Inputs

Data input by KLIN. Library spectra input by KINIT.

Outputs

Data output by KOUT. Running status output to CRT (LUS).

Suorgutines Called

KLIN inputs data from disk file on LU12. (output of KLPREP).
Listing in Appendix B.

KINIT inputs library spectra from LU8, condenses to number of
channels used for data from KLPREP. Listing in Appendix B.

BTIME utility to return day and date in integer format (see
Appendix C).

KSTEP calculates the diagonal elements for the input noise
matrix Q.

DDKALM computes the updated estimates xy/k and Pg/k.

KOuT outputs the results.

Variables

X1(8), X2(8) vector of estimated source intensities x for pods 1 and 2

H(8) source transition vector, diagonal elements of transition
matrix H

10
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PROGRAM KrILTR
Operation

Tnis is the main Kalman Filter program. It calls subroutines KLIN to
read in the aata from tne file prepared by KLPREP, KINIT to read in the
library spectra and condense tnem to the same number of channels as the
data, ~>IEP to prepare for analyzing the next record, UDKALA to do the
Kalnan rilter equations, and KOUT to output the results of each record.
Sampie output and plots are given in Appendix A for collection J0039.

Tne Kaiman rilter subroutine DDKALM is a modification of a proprietary
subroutine rTKALM, copywrited by International Matnematical and Statistical
Library, Inc. (IMSL). It in turn calls a numoer of proprietary IMSL
routines. Listings are given in Appendix D for illustrative purposes only.

[he lineprinter output gives for each Pod the normalized chisquare or
residual sum of squares (RSS)

(I/ND):E:(SkQK/k-l - yk)2/yk
I

for each record k with ND degrees of freedom and Poisson dat~ yg, where
tne sum is over the channels [ in the data spectrum. If this exceeds a
threshold THRESH currently set at 3.0 sigma, the value is flagged by an
asterisk. Source intensities are given for each library member and for each
pod. Exponentially weighted averages are calculated for each library source
for three different slopes,

a = 0.95, 0.380, and 0.667.
A normalized intensity, n(x), is also calculated, by
A
n(x) = (Xk/k = xm)/s

where the sample mean xp and standard deviation s are given for k < k1 by

Xm = Xk

s = (w)1/2
and tor K > K1 by

Xm = Xk

s = (Vk])]/Z.




l ik 1 3.85 -1.53 3.5¢ -1.55 2.07 8.582
527 1 3.324 A.147 -1.95 1.47 =3.14 1.14
328 1 -0.477 -%3.343 2.43 -1.43 =3.11 -R.797
| S22 1 4.23 -9.423 1.23 -1.34 -1.38 -1.65
538 1 1.24 -3.339 -0.138 -B.19% -1.92 0.844
531 t =5.48 1.33 -8.338 1,277E-82 B.352 1.18
[ 32 1 -1.0% 5.992 -4.44 1.95 -3.91 2.58 -9.404 1.85
533 1 -g.637 -3.388 2.71 B.79t -2.991 -8.150E-2 -2.35 2.48
534 1 0.246 T.725E-02 -3.11 -A.553 -3.22 9.219 -8.236 3.87
339 1 J.254 -13.343 -4.28 ~2.42 -1.98 1.56 2.513E-82 9.640
336 ! 2.33 -1.72 -5.31 ~1.33 -2.39 2.15 1.31 1.16
v ! 2.34 -2.91 -4.23 ~2.44 2.76 -4.24 2.06 8.9€67
: 3538 1 3.26 -3.28 8.590 =3.11 1.71 -3.41 9.682 R.785
539 1 3.42 -3.79 -2.28 ~1.26 -0.488 -0.777 1.36 -8.6€6
548 1 -B.395 -7.863E-02 2.81 A.273 1.45 -1.45 -9.933 -A.551
541 1 -B.668 -0.166 2.26 -9.181 3.19 -1.87 -2.02 =1.1S
542 I -5.B25E-92 -0.966 5.657 -1.83 1.38 -9.8639 7.3e9 -1.29
343 1 -1.92 1.41 -4.97 9.686 ~0.260 8.932E-02 -1.85 2.589
Sdd 1 .27 -1.52 =2.4B 4.436E-D2 1.35 -3.76 3.09 8.580
545 1 8.765 -1.53 -2.82 B.477 1.31 -3.44 1.03 7.828
546 1 .12 -1.52 1.65 ~-1.3] 1.26 -4,58 2.53 n.778 )
547 1 B.7S3 -1.34 1.12 -9.5812 B.217 -2.7% 2.73 1.9 .
543 { 2.97 -2.15 4.53 -2.18 -1.57 2.602E-02 -9.856 Z2.08 o
543 1 -B.3388 0.286 7.52 -2.48 ~0.350S -9.882 -2.23 2.938 )
350 1 -1.81 1.68 1.33 -1.68 8.322 8.682 -8.87S -8.485 .
551 1 1.24 -8.962 1.43 -2.87 1.34 -1.35 1.67 -2.63%4 -
552 1 1.213 B.635 ~3.68 -1.53 (.84 =1t 1.32 ~1.16
553 1 .99 -8.625 -1.76 -1.%6 9.700 -1.47 4.39 ~1.81
554 1 a2.927 -0.962 1.38 -1.21 8.478 -2.94 4.77 -9.551
555 1 2.12 ~2.47 -1.933E-82 -2.377 1.35 -2.39 1.28 n.S98 "
85 i 3.0% -2.2! 1.74 -2.33 1.33 -1.31 -1.91 =J.341
357 i -1.03 3.335E~-83 7.2 -1.72 0.493 -B.687 B.237 -A.712 .
558 1 -0.411 -1.33 5.53 9.332 2.20 -1.93 ~1.03 -3.390 E
559 i B.424 -1.53 1.74 3.472 1.14 -A.524 -1.08 -4.,853E-02 h
580 1 4.87SE-83 -0.433 -5.9402-22 9.533 n.364 -8.673 -2.870 B.564
23
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Figure Al Plot of the normalized intensity estimates from the Kalman !
Filter for the data of J0161, containing a double peak due to
60Co. The variation in the Background and 226Ra '
intensities are likely the effect of small corrections to the
model due to differences between the shape of the 6UCo
library standard and the source spectrum.
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Appendix B: FURTRAN Listings, OEC RT-11

L. KLPReP
2. FREEFM o
3. DATIN

4. DATUUIT

5. KFILTR
o. KLIN
7. KINIT
3. LIBIN
9. KSTEP

10. KOUT Lo

25
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MiLAS FORTRAM 1Y 11 JAN 1985 10:85:18 AM PAGE 091
N PROGRAM KLPREP
C SEADE HIAGARA DATA, CONDENSES, AHD WRITES TO DATA
M SILE FOR USe BY ALMAIl FILTER PRNOGRAM
o LAST (IGDIFIED BY GLW.PHILLIPS, APRIL 1522
C

TSIV ARADERCES) L NDRECC1S)
DRTALATATER

GBC3 i = SLPERTOD, BLANK
2694 = 3 RALPHALFILDEF (53D
EC9s C Y CDRTH
0956 COratln DATACIDAT(SA) A FREEZINTER (16, REALX(15) .ALPHAL 16)
9697 DATA FILDEF/BR&DEF 12 L 1H L IH.,1H . 1HEe/ . ABLANK/ZH 4
Bo83 LAaTA VES/IHY./, 10UY/S/, INAS/ . LP 5/ NXFEC/- 1/, NFILE/12/
89863 ERTA HCHA 16, TNCH/16.4,115.3/,MF 255/, PER I0D/1H. /. BLANK/IH ~
2818 DATA HDEL-B- . NFSKIP-B/,NRSKIP/D~/, IBLK/2ZH ~
C
9311 19 CONTINUE
2812 WRITECTOUT.Z8)

9%13 28  FORMATC® ENTER ¢ OF FILES TO SKIP.# OF RECORDS 70 SKIP,"/
1 4, "FIRST RECORD,LAST RECAORD" /)

Bo14 READCIN,Z3) [DAT

egis 28 FCRMAT(BBAL)

7916 N=4

8817 M=1

8313 HA=1

8815 ITYRE=1

6629 CALL FREEFM(N,.M,.NA, ITVPED !PARSING SUBROUTINE
8021 IF(H.NE.S) GOTO 19

8623 IFCINTEGC1) HE.IBLK) NFSKIP=INTEG(1
0825 IFCINTEG(2) .HE. IBLK) NRSKIP=INTEG(2)
oezv? MREC1=INTEG(3)

8023 HEECZ=NTEG(4)

0329 HDEL=9

BE3Y LRITZOI0UT.32)

eE3l 32 FORPATOT ENTER LUP TO 16 BAD RECORDS TO LELETE" /3
RE22 33 READCIM,324) L. IDAT

8933 34 FORMAT(Q,20R1)

BB34 IF(L.LE.Y) GOTO 48

2036 N=15-NDEL

Ba37 IF(N.LE.B) GDOTO 49

0939 M=1

a849 NR=1

3841 ITYFE=1

2042 CALL FREEFMIN,M.NA, ITYPE)

9543 IFENLLE.G) GOTC 49

9245 DD ZE I=1.N

aB45 35 HEREC(NDEL+[) = INTEG (I

RH47 MDEL =NIEL+M

BL43 GOTO 32

26
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MILAS FIRTRRNM IV 11 JAM 1335 19:85:18 &M PAGE 892
c
g5az 2 T, 40

THTER STARTING, FINAL DATA CHANNELS®

g
4230

CLi OF OUTPUT CHAMMELS FOR FILTERY S
ARV
e Al i
T E=]
CAalL FREZFMOHLM NG, (TYRZ)
IFNLLT.2) GOTY 35
Ho=IHTEGCL)
IR INTER(2)
TFINLVEDLIY HCH=INTEG )
IFCNCHL.GT. INCH)Y MCH=IHNCH
C
C INITILIZE QUTPUT FILE
C
2956 50 WEITECIQUT.S Y
0967 51 FORMAT (Y FILENGME FOR DATAH QUTPUT )
5868 REQL (IN.52) LEHN, IDAT
gges 52 FORMAT(R, S04 1)
2879 D0 54 1=1,LEN
Parl 54 IFCIDAT(IY LEQ.PERIOD: ITATCI) =BLANK
Lavs N=2
2a7d HFR=1
£aes M=1
aurs [TVFE=3
bETT CALL FREEFM(H,.M.NA. ITYFE)
Havae FILDEF(Z2) =ALFHAC L)
Rora FILDER () =ALPHNA (2
2359 IF(MKLLT.2) FILDEF (43 =BLAMK
oole CALL MCLT<FILDER)
Bus3 MMFL =9
D534 CALL OANDCI(HFILZ,NERR,NDEY,.NARS  HVLS..HIDTY.NRCZ, NBYL, HMFL)
Blaks DEFINE FILE HFILES(AE36,Z.U, IV)
c
31715 WRITECIOUT,S6)
3487y 56 FIRMAT(" PRINT OUT CONDENSED SPECTRA. YES OR ND?’,. %
2728 READC(IN,S8) [AHS
pes3  S3 FORMATC(AL)
2428 NPRT=D
aB91 IFCIANS.EQ.YES) NPRT=1
C
C IMITIALIZE MAGTARPE
T
ag3z MCDE=1
Biad CALL DATINCMOD=Z.MNR)
C
.. "
®
- = - -
27 NS
',f,‘fj
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VITAS FORTRF IV 11 JAN {335 18:925:19 AM PAGE @83
c
C TUIF FILES OH TAPE
C
9983 =4 IFCHEYREC LT 20T 52
J097 IFNFENTPLED . DY GOTO &4
A05g 0 52 InZ=s
3140 O
Ji51 CALL AT LIGEIDE R
J132 efREC=0
C
C READ HEADER RECORD
€
2183 54 I (NXREC.GT.O) GOTO B85
215 MOTE=4
A166 MR=NXRELD
g1arv Cale DATIN(MODE.NR?
193 65 NTIME=12k(NREC2-NREC1+1)
3199 WRITE(LP.S6) (HERDER(I).I=1,18) ,NREC1,NREC2.NTIME
3110 66 FORMAT(1IH1,2:4,7R2,316-" RECORDS”.I15.” T2°,1S.
1 ", 15,7 SECONDS” /)
a111 WRITECIQUT,.6?) (HEADER(1), 1=1,18) ,NREC1,NREC2,NTIME
B112 67 FORMAT(IH ,2X,7A2.-316-" RECORDS".15." T3*,1IS.
1 ‘.0 19, SECONDS /)
8113 NXREC=1
2114 V=1
2113 DO 68 1=1,180,2
2115 68 WRITENFILE” 1%) HEADER(I).HEADER{I+1)
a117 WRITE(NFILE" [V) NREC1,NREC2
6113 WRITE(NFILE" I%) NTIME,NCH
2119 WRITE(NFILE® [VY MS.MF
C
C SKIP RECDRDS
C
3129 63 [F(NRSKIPLED.OY G0TO 79
3122 MODE =5
9123 NR=NRSKIP
2124 CALL DATINC(MNDE.NR)
812s% NXRPEC =NAREC+NRSKIP
1
-]
-
28
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MIDRS FORTRGN IV 11 JAN 1285 11:85:13 &M PAGE 924
cc
C MAIN LOCF
C
e NRETNZ=3502
KFRT=9
oot e, L ZTOR
TTIeEC
PR=0TET
CAall TAThH MJE,. W2}
MEPZT =R ]
IF(hNe ) T.NPEC LY GOTO 192
IFGIDEL.LT. 1Y GOTC 73
pn 74 J=1,.MDEL
o IFINR.EQ.HDREC(T)) DATA(1S) =-993
fa=i IF(KRRT.NE. Q) GOTO 98
39 CALL BTIMECIDAY, IYR, IHR, IMIN, ISEC)
WRITECIOUT.B1) NR. IHR, IMIN, I52C
51 FORMAT (" BEGINNING AT RECCRD”, 14,
* ‘. RT LI2.7:0, 120000, 12
2143 KFRT=1
Alds 36 IF(NR.GE.NREC2) [=1R570P
did3 IF(NR.LT.3333) GOTO 32
8158 I=NRSTOP
a151 NR=MAREC-1
2152 GOTO 36
A133 92 CALL DATOUT(MS.MF,.NCH,.MF ILE.NPRT. IW)
3154 IFC(MODINR, 1903 .NZ.6) GOTO 95
8156 IF(MNR.GE.3993) MR=HXREC-1
[158 CALL STIMECIDAY, IYR. THR. IMIN, ISED)
2153 WRITECIZUT,.35) NR, [HR, IMIN, ISEC
210 95 FDRMAT (" SROCESSING LCOFPLETED THRDUGH RECCRD *, 154,
* . RT CLI12,707 0120700, 127
3161 893 IFCILLT.NRSTNRY GOTO 169
53 CALL BTIMZCIDAY. IVR, IKR. IMIN, ISELD)
Jind WRITECIOUT.ZV) MR, IHR, IMIN, ISEC
J163 97 FORMATC(” THE END RECORD [35-°.IS.
& . AT CLI12.0 0120000, 124
8166 100 CONTINUE
29
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SILAS FOFPTRAN IV 11 JAN 1985 19:95:19 AM PAGZ B82S
C
™ IMD OF MAIN LCCP
N
C CLC3E TUTAUT FILE

2167 N e FILE
31€3 Coe TLDSEZUGHRTLED
2165 ) 150 =27 E00 00 WRITEWR, 12D
g171 129 Fuitmt =10
aive R TTECILUT, 152D
2173 1=8 FORM=TC® DD ¥0U IKISH TO COMTINUE?", /)
alr4 READ(IN.229) NEWCP
8175 280 FORMAT(ALD
a17e IF(NEWOP.EQ.YES) GO TO 18
»
C CLOSE MRGTAPE
C
9173 1088 MODE=10
3iv9 CALL DATINCMODE, MR)
2129 WRITECLP, 1810)
9131 1818 FORIATCLRLD)
0182 END

30
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STDAS FIETRAN
HEE

STIRAGE MAP

ATTR IR

IITZZER W2

UTES

2IELY (16)

Fi_bEr ST AFRRY (S
NET INTEGER ©I WGRIAZLE
PERIND : RICELE
TR e ol
LAl elz
LLarT NTEZOER®RD YaRk AL
N INTEGERX2 VARIASLE
LP @bbl:ﬂ [HTEGZR*2 VAR IRBLE
NxRZL oo l132  INTEGER%2 YARIABLE
NFILE CL 134 INTERZR®2 VSRIASLE
NCH o013 IHTEGER®E VAR IAEBLE
INCH a0914d0  INTEGER#Z2 VARIABLE
MS Q00142 IMNTEGRER*2 VAR IABLE
L gealad IHTEGEE*; YAERIABLE
NDEL 905192 INTEGER®2 VARIRBLE
NFSF P oRi1Sa IﬂTEbEP-h YERIABLE
NE3K P ginlSe  IHTEGIR? VARRIABLZ
IBLK wgd160  INTEGER#2 YARIAGBLE
N RO1ZER  INTEGER#2 VYARIASLE
M 01262  INTESER®Z VARIABLE
N& 991264 INTEGER#2 VARIABLE
ITVPE 751266  INTEGER#*2 VARIARELE
FREZFM  C0O268 REAL®I PROGCEDURE
NREC1 201279 IMTEGER¥*2 VARIAGLE
MREC2 251272 THTEGER®2 VARIAILE
L £01274  INTEGER#2 VARIAGLE
i Ze12v6 INTEGER®Z VARIRBLE
LEN G320 IMTEGER®2 “ARIRELE
M GR1382  INTEGIRE2 WARI{ABLE
MLl g INTEGER-E PROCEDURE
Mi1EL aeizad INTEGER®2 YIRIABLE
oAarDre anoong REALxd PROCEDURE
HERR 091206 INTEGER#*Z “YARIABLE
NDEY 201319 INTEGER=*2 VARIABLE
NABS 701312 INTEGER=#2 VARIABLE
NVLS 901314 INTEGER*2 YARIABLE
NDTY £A1316  INTZGER%2 YARIABLE
NRCZ PR32 INTEGER*2 YARIABLE
NBYL 7B1322 INTEGER#*2 VARIABLE
v 091324 INTEGER*2 YARIABLE
1ANS 501326 INTEGER#*2 VARIABLE
HeRT 5912380  INTEGER%2 VARIABLE
VODE 31332 INTEGERP#R2 VARIGELE
LaTIN oRoRae  REAL k4 PROCEDLRE
HR EO1335:0 INTEGER*2 VAR IABLE
HTIME 01356 INTEGER#2 YARIABLE
MRETNP 251348  INTEGER«2 VQRIQSLE
VEET L1342 INTEGER®Z YVARTASLE
I D3 Igd INTEGER2 VAR IRZILE
EThu: conson RERLRd FROCEDURE
[ R=Ns EQ1345  INTEGER®E VAPIAZLE
{2 U9:13c0 IMNTEGER%Z ”ﬂ I142LE
IHR BR13S2  DITEGERAZ VMARIARZLE
IMIN RALIS4  INTESERAZ VARIACLE
[£2C £1356  INTEGER:Z VA=TABLE
DATCUT 29400 REALx4 FROCUDURE

MoD
CLOSEU
MELIOP

ORI

DATA
NEADER

COMrioN

IDRT

COMiN

INTES
REALK
ALPHR

8007200  INTEGER*E PRUCTDURE
Q00000 REALKY PRULETURE

01360 INTEGER*2 VARIABLE

BLODY ~ORERY. NGTH 594550

ERERKR ArFay 1Az
IR,

FRRERY (226D

BLOCK ~DRTA~ LENGTH 890248

oBBoE  INTEGER#2 ARRAY (£0)

RLOCK ~FREE~ LENGTH 929349

200808 IMTEGER*2 ARRAY (16)
5994 RIGEL*4 ARRARY (163
SE3148 RPESL*S RRRAY (16)
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LINKER MIZ-A- Li2ad MAP 3 JaN 1935 B3:54:38 AM

STV crT=
QN7 cick

LAIORn

ENTRY ADDR ENTIY GDDR
iAD SHLZHN 9J980E TYSRSL ZRurgg

PATA BZ3254

3 FREE 922514

DATOUT 9333358
DATIN 3Z4des6
4 IBLD B57358
B ILSHFT 9248134
=
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SIOFRSTTINS

FREEFM 849324
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32 £A9119 TADS  B42792 TAFS 042768 TAIS 242722
TALS 942733 TAPS  @42744 TAGS 942736
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033028 242924 3353084 TSLEP 833218

- - -

Ae—r. - a4
A9TL2G LOUTAS

TOPKI: RN

MTAFEX  wZd=as
MTULEU
STINES
MCLIs 282

MTLULS
BTHE
MLl

46

CLOSu 05Za50 CLDSEY G52309

OAMDEX  BB3432 © jlmst B5374ds 0RC3 963728 0RNDC 953432

MLTYT 8371 TYDE 934024 TVFF 8s4a1s TVIS 984045
VLS 854918 TWFS DodO49 TVIS 954832

o7 e -072 TERRDS 954502 EFPERR godddg 20T GE4ITZ

5T0° £65502 JOYIZ EXIT 983526 F00% 385682 3TPF 953826

RIO 055714 908ERD DEFS 9S5542D IRRE  Be5S7I14 [19YS 863729

TEETIN 553299

GETREC Ge6%ld €30345 GETRE 62514 $TTYVIN 357914

ENDFIL BETI62 0O0R42 ECF3 L7262

CLOSS 867124 232558 FCLOSE 957124

QUTREC 967674 208414 SPUTRE BSY674d

IMLFI0 Q70310 puazle FFMTDR £79319 SFFMTDW B7B344 $INITI O7D4ls
Bee 599513 $0PEN 978325

a%9450 SEOFIL A71745 SRETBL 971560 SPUTEL B71336
278108 =
. 0OISTS 53

399 175

ar2a6ls
772118
Bravis L20% 8747584

SEGMENT PARAMETER TABLE

SEG SIZE LIMIT
A 855814 275014

PROGRGIM =IZE = 235214

DATA AREG SICE = ppBcen
TRANSFER ADDRESS = 226854
STACK SIZE = 191008

]

]
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IIDAS CRRTRAN 1Y 21 DELC 1984 18:48:592 AM PAGE 291
51601 SUBROUTINE FREZFMCM.M.MNA, ITYPE)
C LAST REVIZED RUGUST 1981 BY Z.u.7.
s
C GEVERAL SUSROUTING TO DECODE 2ATA READ IN FREE FIZLD FORMAT
o DELIMITERS REE EITHER 0 3LANT OR A COMMA
- THZ ROUTINE @SIUMIS TRE TaTa 405 SEEN 2ZaD INTO aPRPAY 1DATH WITH
1 ;
( MOIS THE WUNMBER CF DRTA SLEMZNTS, MAXIMUM=1E
C M IS PETURNED 35 THE MUMBER OF DATA ZLoMZ0TS FOUND
2 TS THE LOCATION IM THE &RREY FOR STORING THE FIRST DATA ELEMENT
o M IS RETURNED AS THE LOCATICH FOLLOWING THE NTH DATA ELEMENT
C MR IS THE BEGINNIMG CGLUMN OF THE TATH
C NA 1S RETURNED AS THE COLUMN FOLLOWING THE MTH DATA ELEMENT
» ITYPE IS5 THE TYPE CF DATH.
C 1=INTEGER
C 2=REAL
C 2=ALPHRANIUMERIC
C
892 COMMOH/DATA/ ITRTACSH)
8oae3 COMION/FREEZINTEGCLIG) . REALXCISS ,ALFHACCIE)
5084 IMTZGER SEMI.E.COMMA
(5]al7}s} REALx3 ALPHA, BLANK
2008 DIMENSION ITEMP(20) . AFORM(2)
51515 DATA SEMILE, IBLK1,.COMMA, [BLKZ2,BLNK4, BLANK
;‘k /J;""E.;I. .-’_-’.-F,- ,-‘.- .-‘,- F/
C
0oB3 _=M
51413)5) Fi=t+N=~1
gn1e o0 e I=L.M
0911 IFNALGT.28) GO 70 4209
I
C LOOK FOR STRRT OF CLURRENT FIELD
ot
201z oo 218 J=iA.50
s jR=J
auis [FCIDATARCT) JNE.IBLKL) G0 T3 215
Bu17 210 CONTIMNUE
RO18 NR=31
pai19 GO0 TD 480
9929 21S IF(IDATACJAN) .NE.COMMA) GD TD 229
va22 NA=JO0+1
0e2z3 G0 7O 298
L ;
- ._1
35
®
e a e aa i m e e a T T ‘*“—j—‘ P R R R I PR




<3S FORTRAN TIY¥ 21 DEC 1934 19:43:59 AM PAGE 902

LOCK FOR END GF CURRENT FIELD

[N

228
i
T=110,39

el

(TN

-

T IDRTACTY . E0. TBLK LY GO TO

Nt e e e i e e me

CHOloleluelraparararg

= ool =
a [FOIDRTACT) JHE.COMMAY G0 TO 2389
2 IR=1I-1
3 NA=J+1
4 30 TO 258
128 2329 CONTINUE
136 IR=58
157 MA=31
133 G0 TO 258
c
C CHECK FOR EXPONENT
c
338 235 IFCCITYPE.NE.2).0R.CIDATACIOO-1) .NE.E)) GO TO 236
941 ILg = Jon + |1
42 GO 7O 221
943 23 [R=JAQ - 1
544 1J=J00+1
C
C SET NA TO START 0OF MEXT FIELD
c
945 DD 248 J=1J.29
346 IFCIDATACTS LEQ. IBLK1Y G0 T3 249
543 NR=]
349 IFCIDATACT) LEQ.COMMAY NA=NA+1
551 50 TO 25
532 248 CONTINUE
09573 HA=21
C
c EMCODE DATA IN CURRENT FIELD
c
54 2580 NI=IR-IL+1
1855 [F(NI.LT. 1) GO 70 299
J7lore EMCODE(NI.255, ITEMP) ¢IDATACS),J=IL. IR}

1853 255 FORMATC(33AL)

]
’ 1
36 SO
- ',.1
»
ST




RS FORTRAN IV 11 JaN 1385 2:43:43 PM PAGE 292

-

T3 Y2 NRUNID, M MS L MR
= 3&3!3
18 BOTI 182 .
1z .V?,Vl.TE,H.VI.V2,91.92,DI,32. )
ML SL
i3 i CoINT qu,InIH.ISECJ
i = rr”* ‘hlJHP AR, ML TSEC .
13191 CDFF%T"’BEbthNI”P AT PECuTD .14, :
& AT L 2.t Iz, et 1) .
i INIT=1
171Gz IF¢MIDLER.LLOR.NID.ER.2.0R.NID.ER.3) BOTO 195 ’
12 IFUNID.GT. 18, AND.NID.LT. 186 0TN 185
21 WRITE(LP . 1893NR,.NID
22 184 FORMATCIS, 13
23 30T0 199
C
24 105 L=N1t )
D WRITECICRT. LIBIK.NE
D9 FORMATC #0D 1. CALLING KSTEP, STEP',I4,'. RECORD",14/)
29 Call WSTER(K.¥1,%1.51.2,01.R1. N1, M. NRY
D WRITELICRT, 127
D128 FORMAT(’ CALLING DIKALM" )
126 CALL DDKALM(K.X1.H,Y1.351.0.R1,¥%1, ..
1 M. IS, ILLNLLML.T1.T2,IT. 73, [ER) B T »
12 DO 283 J=1.M
|¢9 268 R1CJy=T3(Jy
123 oo 218 I=1.M1
139 218 P1(Iy=v1cl. 1)
121 L=N2
U WRITECICRT,.212)K, NP
D212 FORMATC POD 2, CALLING KSTEP, STEP”, Id,”, RECORD’, 14/ ’
132 CALL KSTEP(K,X2.¥2.52,0,.02,.22. N2, M. NR)
U WRITECICET. 21y )
D214 FORMATCT CALLING DDvoLM - .
133 ChRLi. DDKALMOK,$2,H, v2.52,0,.R2, 2,
1 IN, IS, IL.N2,.M. L, T1, T2, 1T, T3, [ER) T
1324 [0 2286 J=1.M ; ’
135 228 R20(Jy=T3(J)
136 DO 238 I=1{.N2
137 238 P2cli=vZil. D)
128 K=K+1
D WRITECICRT.249)
D249 FORMATC® CALLING KOUT™) .
133 CALL KOUTOK,HNR.NID,®1,.%2,P1,P2,%1,¥2.51,52, >
1 01.02.RP1.RP2.N1.N2. M. M5, MF )
149 [FMOD(NR.S2) . NE.DY GOTO 258
142 TALL BTIMECIDAY, IYR, IHR, IMIN, iSEC)
343 WRITECICAT.2S3) NR. IHR. IMIN, ISEC
Jdd 250 FORIATOT FROCESSING COMPLETED THROUGH RECORD”, 14
¥ fLUAT CLIZ 1z et 12000 .
s IIG [FNP. G0 5070 108 ' ]
J 4
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[u=3 “ORTRAN IV 11 JAN 1985 2:48:43 oM PAGE 261

FROGRAM FILTR

UM wghieN FILTER

YD

2 LsT mGDIFIED By
L

Y LPZE)

CITOLES MRS, ICRT/S/ LPAB/

=)

PR =0

Ty e T
SATR INIT 0.

o

aos s o

C
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MIDAS

NEME

NP
NID
NCH
b=t

\1|:
PSR 10D
BLANK
1y

LP

I
10uT
MFILE
[BLK
INIT
LRECI
LREC2
NDEL
LEN

MFEC]
NREC2
NTIME
Maxo
MIND
ATIME
LR

COMMON BLOCK ~DATA~

[DATA

COMMON BLOCK ~FREE~

FLURTRAN IV

CFFZET

EBYT1T
5% i

(SRR DY
DT
BOGne2
£30224
BOMIZS
aRnn3o
9Roas2
200240
pUR242
ANN234
pEN236
nEg2d4
Baa246
Nn253
Benz2a2
Re2S4
pEN2Se
AoAzZen
28R252
ba1174
1176
21202
an12e2
231284
291200
oD
Rl PannY
AELz
(315 B R
g1214
200009
3[a[a]s 1315}
pRNogY
BRizio

al3}6151305]

L M A Seun B s

STORGRGE MAP

FEAL 3

IHTEGRER 2
INTEZER*2
INTEGER:
INTEGER*?
INTEGER®2
INTEGER®2
INTEGER:®2
INTEGZR#2
INTEGER*2
INTEGER %2
INTEGER®Z
INTESER*®2
INTEGER %2
INTEGER®2
INTEGER*®2
INTEGERXK2
INTEGER®2
INTEGER %2
INTEGER®2
INTEGER*2
INTEGER K2
[HNTEGER2
IHTECER K
RPERL 4

TNTZZZR K2
IMTESRR 2
INTEGER X2
INTEGER 2
[NTEGER*2
INTEGER*2
REAL ¥4

INTEGER*2

INTEGER*2

PAIIGIETIR ARPAY (15

PREAMETER ARPAY (15)
LERRT-Y

2

.'_‘J

. VARIABLE
P VAR [ABLE
PARARMETER YARIABLE
PRRAMETER “ARIABLE
PRRAMETZR VARIABLE
PARAMETER varIABLT
VAR I38LE

VAR IAELE

YAR [ABLE

VAR TABLE

YAR IABLE

VAR IRELE

VAR TABLE

YAR TABLE

VAR IABLE

“YAR [ABLE

YAR IABLE

YAR IABLE

YAR IABLE

YARIABLE

YAR IABLE

YAR IAELE

VAR [ABLE

YAR IABLE

FROCZDURE
FROCZDURE

VAR TAZLE

VGR IABLE

YAR IABLE

PROCEDURE
PROLCEDURE
FROCEDURE

YAR [ABLE

LLENGTH PnDn249

INTER PRzZE0R  INTEGER:2 APRAY (16)
PEALS 069240 REAL &4 Aarkay (167 ]
ALPHA 29T 149 FEALYS AREAY (16D )
COMMCN BLOCK ~HDR~ LINGTH gueozd .
HEADER  BL2730 INTEGZRZ ARRAY C1@) .
<OMMON PLOCZK /I0v LESNGTH 290684 k
3
at Be2047  INTEGER#2 VIR IABLE R
102 033062  INTEGER%2 YARIABLE ]
"1
48 =
.
PRI 3 LIPS N N I W 0 Py P IR IR TP TP IR SR S = d4




MIDAS FIRTRAN IV 14 JAN 1985 11:89:87 AM PAGE 893 e
c
C PEAD 78SERVED SPECTRS FAR PODS ! AND 2
2034 208 IFILR.LT.LREC2S 5T 210
ILIa MR == 1iE -
ars? FETLRH ®
JOT5 210 READIFILET 1YL THD=I59:HP. 41D
3935 ITUHRLHE. LA+ MID=d
2051 TFONR.GT.O) GOTO 229 RS
9023 MR =g S
2094 IF(NID.GT.A) NID=-HID ®
>
9096 228 LR=NR
ogar DO 238 [=1,NCH.2
2998 239  READ(NFILE' IY,.END=329) I¥Y(I),IY(I+1)
9939 DO 248 [=1,NCH
9109 248  Y1(D)=1Y(l)
8181 DO 260 1=1,NCH,2 °
P102 268  READ(NFILE" IV,END=382) Iv(I),IY(I+1)
9163 DO 270 I=1,NCH
B10¢ 278 v2(Ir=Iv(1)
9105 IF(MR.LT.NREC1) GOTO 218
9107 IF(NDEL.LE.B) GOTO 230
9189 DO 274 I=1,MDEL i L
P11@ 274  IF(NR.EM.MDREC(I)) MID=-233 .o
C o
B112 289  CONTINUE I
D WRITE(LP,282)NR, NID. (¥1¢1).I1=1,NCH) .
D282 FORMATC1HB, *0BSERVED YECTORS, RECORD”,14,” MODE*, 14 S
D 1 1X,”POD 1°.8G13.3/(7X.38613.3)) S
D WRITE(LP,284) (Y2(1), 1=1,NCH) o
D284 FORMAT(1X, POD 2°,8G13.3/(7X.8613.3))
9113 RETURN :
c S
114 2980  WRITECIOUT,Z1H) NR R,
9115 318  FORMAT(" PREMATURE EMD OF DRTA 4T RECORD’ . 14) S
8116 NR=-NR L
p117 RETURM )
P1183 END o
o
°
o 1
X
47
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MIDARS

2043
3044
9045
2045
A0LT
alsli]
oSy
2951
RES3
RpS4
A055
ABS6
ansy
A0S9
2060
goe!l
2062

20£3
38064
8u65
9866
0967
9068
pes3
A978
3971
a7z
8873
A074
2075
A0ve
QRavy

0973
9379

Qosa
98381
8082
3033

FORTRAN 1V 14 JAN 1985 11:89:87 AM PRGE 882

C

132
133

124

142

144

145

148

158

5HGINY —

MDEL =0

WRITECINYT, 132)

FORMAT: " SNTER UP TO 15 BAD RECORDS TO DELETE"/)
READCIN, 1340 LEN. IDARTA

FOEMaT 0. 28810

SOLEH.LZ.IY E0TO 148
H=1g-HIEL .
IFuNLLE.BY GOTD 144
M=
MA=1
ITYPE=1

CALL FREEFM(N,M.NA. ITYPE)
IF(N.LE.B) GOTO 148

DO 135 I=1,N

NDREC (NDEL+I)=INTEG(I)
NDEL =NDEL+N

GOTD 133

CALL MCLIC(FILDEF)
Iv=1
DEFINE FILE NFILE(4896,2,U.,1¥)
DO 142 I=1,18.2
READ (NFILE” IV,END=302) HEADER(I),HEADER(I+1)
READ(NFILE” IV,END=322)NREC1,.NREC2
READ (NF ILE* IV, END=302)NTIME . HCH
READ(NF ILE” IV,END=382) M3, MF
NREC1=MAXB(NREC1,.LREC1)
NREC2=MINO(NREC2,LRECZ)
CALL ATIME(KDATE)
WRITE(LP.144) (HEADERC(I),.1=1.7).KDATE
FORMAT(IH1,2%, PAZ2, 3X, "PROCESSED ON . 12R2)
WRITE(LP, 143) NREC1,NRECZ2,NTIME,!MS.MF,.NCH
FOPMATCZX, “RECORDS", 15, " TO".I5.

2%, 15,7 SECS"~/

* STARTIMNG CHANNEL=".I3.

*, FIMNAL CHANNEL=",15.

* . CONDENSED TO”.I3,” CHANNELS FOR FILTER™)
WRITE(LP, 148) 101, 1Q2
FORMAT(” FINAL LEARNING RECORDS FOR INPUT VARIANCE®~/
1 4x,15," FOR POD 1,°.15.° FOR POD 2°/)
WRITECIOUT, 158) (HEADER(I),I=1,7),.NREC1,NREC2
FORMAT(1X, 7A2/" RECORDS”,1S.," T0",15/3
INIT=1
LR=NREC1~-1

46




MITAS FORTRAN 1V 14 JAN 1585 11:89:07 AM PAGE @81 ®
2091 SUBROUTINE KLINCK,Y1,Y2,NR,NID.NCH.MS,MF)
c READS IN DATA FOR KALMAN FILTER
C LAST MODIFIED BY G.LJ.PHILLIPS. JANUGRY 1925
992 DIMEMNSION Y10168),%2015) . Iv(15)
3093 INTECER FERIOD.BLANK VHEAVER(19) . KDATE(12) ,HDREC16) " -
9094 REAL «5 ALFYQ.FILDEF(S) s
2575 COMMON ~DATAE- IDATACES)Y ATREE/IHTIG15) . PCALNCIE) L ALPHR (16)
1306 COMMON-YIR. HEADER
9o97 COMMCNA/ IR IRL, 102
2503 DAaTAa FILDEFBHRDEF 12 ,1H L 1H..1H .1He/, 1vw/3/,LP/6/
9083 DATA PERIOD/IH./.BLANK/IH ~, Ik/S/, [1OUT S/, NFILE/12~ R
0810 DATA 1015999/, 10299959/, IELK/2H ., INIT/ B/ ®
2811 DATA LREC1-8.~.LREC2,/5993/,.NDEL D/
C
c INITIALIZE FILE AND READ I HEADER
C
0812 IFCINIT.NE.®) GOTO 2089
8014 180 WRITECIOUT, t1a)
PP1S 118 FORMAT(' FILENAME FOR OBSERVYED SPECTRA (,START,STOP RECORDS,’~/ o
1 4%, "LAST LEARNING RECORDS FOR VARIANCE: POD 1,PQD 2)°.)
816 READ(IN, IZ9)LEN, IDATA
9917 120  FORMAT(R,2041)
3913 IFC(LEN.LT.1) GOTO 188
9929 DO 138 I=1,LEN
@821 138 IF(IDATALIY.EQ.PERIND) IDATA(I)=BLANK - -
8023 N=2 o
9024 NA=1 Y
9925 M=1 o
PB26 ITYPE=3 SO
2227 CALL FREEFM(N,M.NA, ITYPE) R
9923 FILDEF(2) =ALPHAC(L) e
9929 FILDEF (4 =ALPHA(2) P
2030 IF(N.LT.2) FILDEF(4)=BLANK
ap32 M=4
2033 M=1
pA34 CALL FREEFM{N,.M.NA, 1)
2035 IFCINTEGC1) .NE.IBLKY LREC1=INTEG(1)
2037 IF(INTEG(2}.HE. IBLK) LREC2=INTEG(2) S
9933 IFCINTEG(3) .NE. IBLK) IQ1=INTEG(3) ®
9041 IFCINTEG(4) .HE. IBLK) IR2=INTEG(4) ‘
o
@
.
L ]
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MIDRS FORTRAN 1V

NAME OFFSET

1t ABa3Y
12 £09130
MS 080014
ME 269815
NCH 80C928

NPRT 2pLo24

Iv 083026
NREC 0e3262
NID 208264
MR B88R266
ML 8praro
1J 980272
J 808274
MJ 089276
L1 898309
L2 080382
I 20923284
M 809306

COMMON BLOCK /ARRAY/

DATA afs1a]ala]a)

STORAGE

ATTRIBUTES

INTEZER:®2

INTEGER®2
2
3

RikE
INTEGER*®2
INTECE™:x2
INTEGER*2
INTEGER*2
INTEGER*Z
INTEGER®2
INTEGER*%2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*x2
INTEGER*2

MAP

ARRAY (32
ARRAY (32)
PARAMETER

> PRRAMETER

FARAMETER
FARAMETER
PARAMETER
PARAMETER
MARIABLE
VAR IABLE
VAR IABLE
YARIABLE
VAR IABLE
VARIABLE
YARIABLE
YARIABLE
VARIABLE
YARIABLE
VARIARBLE

VAR IABLE
VAR IABLE
VAR IRBLE
VAR IHBLE
VAR IABLE
YARIABLE

LENGTH 994068

INTEGER*2 ARRAY (1824)

44

-------

T ..‘.-‘-. --_ "y -.i




MIDAS FORTRAN IV 11 JAN 1985 3:86:37 PM PAGE 881
2001 SUBROUTINE DATOUT(MS,MF,NCH, NFILE,NPPT, IV)
£ CONDENSES NIAGARA DATA AND WRITES NUT FOR KALMAN FILTER
p URITTEN B¢ G. PHILLIPS, JUNE 1981
C
lala. INTEGER DATAL1B24),11132).12(32)
3003 COPMON/ARRAY. DATA
C TH{TRACT DBSERVED SPECTRA FOR PODS 1 AND 2
C
2064 MREC=DATA(3}
2005 NID=DATA(1S)
90806 IF(M3.LT.3) MS=3
2608 IF(MF.GT.255) MF=255
2019 IF (NCH.GT.32) NCH=32
c
£ CONDENSE SPECTRA TO NCH CHANNELS
C
PB12 MR=MF~MS+1
9913 ML = (MR+NCH- 1) /NCH
2014 1J=0
9915 DO 168 J=M5,MF.ML
2916 MI=J+ML-1
9817 IF (MJ.GT.MF) MI=MF
9019 L1=0 L
PB20 L2=0
pB21 DO 148 1=J,MJ
8822 L1=L1+DATACI+512)
9023 L2=L2+DATA( 1+762)
@924 142  CONTINUE
025 1J=1J+1
PB26 11¢1)=L1
BR27 12(1J)=L2
9922 19  CONTINUE
A029 M=1J
C
> WRITE TO QUTPUT FILE
c
9930 200 WRITE(NFILE” IVINREC.NID
PB31 DD 220 I=1,NCH,2
9032 220 WRITE(NFILE" IY) 11¢1),11(I+1)
9033 DO 248 I=1,NCH,2
8934 240 WRITE(NFILE’ IV) 12¢(1),12(1+D)
2835 IF (NPRT.EQ.@) RETURN
c
20937 WRITE(6,268) NREC,NID,(11¢I),I=1,NCH)
9038 2680 FCRMAT(1X,214,318/(3X.318))
9939 LRITE(5.280) (12¢1),1=1,NCH)
9040 280  FORMAT(3X,B18)
2941 RETURN
PP42 END

43




MIDAS FORTRAN IV 14 JAN 1985 11:17:39 AM PAGE 284
C
C
J037 828 WRITECIOUT.S1@YMOUDE
2023 F1D FORMATCIHD. * ILLEGAL MADE". 14, CALLED 7O TAPE READ SUBROUTINE®)
9932 G0TO 1900
C
C THD OF FILE
C
95%9 200 NR=NR-1
9G35l WRITECIOQUT.S13) NR
9R92 318  FORMATC(IHB, “END OF FILE AFTER RECORD" ., 14)
0893 NR=03293
2834 RETURN
c
C WRITE ERROR CODES
C
9095 Sp8  COMTINUE
@ese 919 IFCIB.NE.2) GOTO 920
9098 WRITECIOUT.S1D)
8899 211 FORMAT (1HB. " TRANSPORT NOT OPEN")
a189 GOTO 1008
2181 920 IFC(IB.NE.20) GOTO (800
8183 WRITECIOUT.921)
9104 921 FORMATCIHA, " TRANSPORT OFF LINE") )
2185 GOTO 1989
C
@166 1088 STOP
21097 END

MIDAS FURTRAN IV  STORAGE MAP

NAME OFFSET ATTRIBUTES

MODE 2RA014 INTEGER*2 PARAMETER VYARIABLE
MR PPPB16 INTEGER*2 PARAMETER VARIABLE
10UT POne2e  INTEGER*2 VARIABLE

INIT PP9022 INTEGER*2 YARIABLE

MTAPEF 000008 INTEGER*2 PROCEDURE

1B BPRE34 INTEGER*2 VARIABLE

I 800636 INTEGER*2 VARIABLE

ILSHFT 000888 INTEGER*2 PROCEDURE

IBCD 200088 INTEGER*2 PROCEDURE

COMMON BLOCK ~/ARRAY/

DATA
HEADER

200009
080800

INTEGER*2
INTEGER*2

LEHGTH P94009

ARRAY (1824)
ARRAY (23563
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niona

2969

405z
g 19190
20s3
aues
gs’
2962
27l

2872
4873
8av4
AB7S3
2976
aare
8a7v8
9973

920
23982
Auas
]Szl
ka1

<
~J

FIRTRAN 1Y 14 JAN 19

c

<430 IF(M3ODE.NE.TY GOTO 508

£

C READ IaTa RECORD

~

D LEITECIOUT, 491 MCDE,L MR

2=01 FORMATCT DATINLMODE=" .13
Coln NMTAREF WYL 1E.9,.2943
WFOIRBLEGL D) GOTO 448
WR ITECIOUT. 4130 I3.NR

410 FORMATCLIHA, "ERROR" . 14,
IF(IB.EQ.2.0R.IB.EQ.29)
[F(IB.EQ.9.0R.IB.EQ.22)

448 CONTINUE

D WRITECIOUT. 4413 NR

Dddl FORMATC® RECORD®, 14, RE
D3 460 I=1.4

469 DATACD) =ILSHFT(DATACD) .8
DO 478 I=I1,16

479 DATACI) =IBCD(DATACI))
D0 480 I=17.1824

480 DATACD) =ILSHFT(DATAR(1), 3
NR=DRTA(3)
RETURN

c

c CLOSE TRANSPORT

C

5808 IF(MGDE.ME.18) GOTO AB8
CaLL MTARPEF(15. 1B
IFCIB.NE. 1) WRITECIOUT.S

518 FORMARTC(" ERROR”.13,” IN

RETURN

STATEY

85 11:17:33 aM PAGE 803

* RITORDs’, 14

IN DATA RECORD *, 14)
GOTO 39649
GOTO 308
AD SUCCESSFULLY™)
)
! BCD TO DECIMAL CONVERSICH

)

1) 1B
MAGTAPE CLOSE")
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MIDRS FORTRAN IV 14 JAN 1985 11:17:33 AM PAGE 082 :
»  1
c g
2025 199 IF(MODE.NE.4) GOTO 209
=
c REARL HEADZR RECORD
C
2927V TF(MR.ET.3Y RETURH
9823 CALL MTARPEF(T.1B.8,512,HEADER)
3030 NR=1
8631 IFCIB.ER. 1) GOTO 1209
ae33 WRITECIDUT. 118218
AB34 116  FORMAT(1HB,"ERROR’,14,” IN HEADER RECORD READ™)
2835 GOTO 998
9036 128 DO 148 I=1,3
@037 148  HEADER(I+7)=ILSHFT(HEADERCI+7),3)
0033 RETURN
c
9939 200  IF(MODE.N2.5) GOTO 399
c
C SKIP FILES OH TAPE
0841 IF(NR.EG.QJ) RETURN
9243 CALL MTAPEF (S, IB.NR)
8944 NR=9
8045 IFC(IB.EG. 1) RETURN
2047 WRITECIOUT.219) 1B
PB43 218 FORMAT(1HA, ERROR”,14,” ON FILE SKIP®)
2949 GOTO S99
c
28950 369 IF(MODE.NE.6) GOTO 483
c
c SKIP RECORDS ON TAPE
c
BB52 IF(NR.EQ.9> RETURN
2654 CALL MTAPZF (6, IB,NR)
2455 IFCIB.EQ.1) RETURN
2657 WRITECIOUT,.319)1B
2958 310 FORMAT(1HB, ERROR”,14," IN RECORD SKIP®)
08593 GOTO S@8

40
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MIDAS FORTRAN 1V

0881

(e EoNw]

P02
2903
3304
Z0osS

3085

OO0 a

99083
2210
8811
2013 18
2814
8916
2817 28
pa18

@219 38
0020
8RN22 335
9023
nB24

........

14 JAN 1985 11:17:32 AM

SUBRDUTINE DATIN(MODE.NR)
NIAGARA TAPE READER
LAST MODIFIED BY G.W.PHILLIPS., APRIL 1982

INTEGER DATA(1024) \HEADER (256)
EQUIVALENCE (DATA,HEADER)
COMMOM - ARRRY . DATH

DATA 10UT/5/. INIT-9/

IF(MODE.NE. 1) GOTO 129
GPEN AND INITIALIZE MAGTAPE

IFCINIT.EQ. 1) RETURN

CALL MTAPEF(1S5,1B., 1)

IFCIB.MNE. 1) WRITECIOUT, 183 1B

FORMATC” ERROR”, 13,7 IN MAGTAPE ORPEN"/)
IF(IB.NE.28) GOTO 38

WRITECIOUT, 28)

FORMAT ¢ TRANSPORT OFF LINE”/)

STOP

CALL MTAPEF (1, IB)
IFC(IB.NE. 1) WRITECIOUT.3S)IB

PAGE 201

FORMAT(" ERROR",I3,” IN MAGTAPE INITIALIZE" )

INIT=1
RETURN
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)
MIDAS FORTRAN IV STORAGE MAP -
NAME OFFSET ATTRIBUTES
1TEMP THTESER®2 ARRAY (29) -
AFORM REAL £ ARRAY (20 )
N TNTELER#D FARGMETIR VAR IABLS
M IHTERERYE PAPAMETEP VAT IRBLE
NA INTEEERK2 PARAMETER WAR [ARLE
ITYPE 2 [NTEGER:Z PARAMETIR YARIABLE
SEMI OOB 1G4 INTEGE VAR [ABLE
E £OB196 INTEGER®2 VARIABLE
COMMA 088112 INTEGER*Z VARIAEBLE
BLANK 080122 REALXS VAR IABLE
IBLK1  ©99119 INTEGER*2 YARIABLE
IBLK2 962114 INTEGER#2 YARIABLE
BLNK4 90@116 REAL*4  VARIABLE
L AO0218  INTEGER#2 VARIABLE
I APP212  INTEGER*2 YARIGEBLE
J 9PY214 INTERER¥2 VAR IABLE
Jog 500216 INTEGER*2 YARIABLE
I 9ED2Z8  INTEGER*2 YARIABLE
Lo 900222 INTEGER*2 VARIABLE
IR £09224 INTEGEP*2 YARIABLE
1J PPR226  INTEGER*2 YARIABLE
NI PEA2Z0 INTEGER*2 VAR IABLE

COMMON BLOCK ~DATAR~/

LENGTH 080248

IDATA 800008 INTEGER*2 ARRAY (280)
COMMON BLDCK /FREE~ LENGTH 283348 y
INTEG £RBNOA  INTEGER*2 ARRAY (163} L
REALK 096345 PEsLwd ARRAY (163 =
ALPHA 089148 PEAL*3 ARRAY (16) o
]
’
’
’
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MIDRS FORTRAM IV 21 LEC 1234 13:43:53 AN PAGE AB3

G0 TO (299.27V8.582 . 1TVPE

SECORNE IMTEGER DaTa K

gaen ACODECE, 28T GF 0= NI

B SoSrAr e an s anohasSnlanos
15
(]
)]
Ll
iy a0
[ata
o Oy
e
™ h'i
\
-

ans1 FECATL 1012,%, *o
BRE2 DECIDE (H1,AFORM, ITEMPS THTESCD)
063 50 TO 308
C
c DECODE REAL DATH
C
a064 276 ENCODE(S,ZPS,AFORM) NI
3085 275 FORMATC (E"12,°.8) *)
E ABE6 DECODE (N1, AFORM, ITEMP) REALX(T)
8057 GO TO 306
c «
E c DECODE ALPHANUMERIC DATA
C
{ 9068 226 IFINI.GT.2) HI=5
¢ 3678 DO 287 J=1.NI
r a7 1 IFCITEMP¢J> .EQ.SEMI) ITEMP(J) =COMMA
A 8G73 287 CONTINUE ,
2974 ENCODE (2,282, AFORMINI )
5 8675 258 FORMATC  (A™, 11.°) "y -
9976 DECODE 2, AFORM, ITEMP) ALPHACD) -
2677 GO TO 395 N
s C
! c BLANK OUT REMAINING DATA .
c ;
2073 299 INTEG(I) =IBLKZ ¢
2975 FEALKC 1) =BLHK S .
; T ALFHA( 17 =BLANK L
9981 200 CONTINUE o
pas2 M=tt+1 -
PEA3 RETLRN D
C e
C BLANK INPUT, BLANK OUT ALL DATA B
c
9984 4P DO 418 J=1,M
, 90885 INTEG(J) = IBLK2
9986 REALX(J) =BLNK4 -
9087 ALPHA (J) =BLANK -
n’ 9E82 419 CONTINUE «
8a5S M=1 :
_ 0030 HaM-L
3 9891 RETURN
- 0832 END

o «
. 37
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MiDas FCRTRAM IV 11 JAN 1385 2:43:43 PM PAGE BB3

SO0

984y 308 NR=-NR

BE42 CALL BTIMECIDAY, IVR. IHR, IMIN, ISEC) -
3045 WRITECICRT,Z02) NR, IHR, IMIN, ISEC q
apse 382 FORMART " ENDING AT RECORD", 14, :

T, B
S I I S T =0y

(5]

"1
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MILAS FORTRAN

NAME

M3

MF
KINIT
N1

N2
BTIME
IDAY
IYR
IHR
IMIN
ISEC
L
KSTEP
DDKALM
IER

J

I
KouT

MOD

OFFSET

PBAEIE
G305
BO9i0E

BT 145

-

LRIZEG
(£ 3131
P 146
681306
881686
202686
905606
BOSTH6
gas7a6
0a77o6
5] g
919885
518046
p1a1Bs
219119
818112
210114
918116
a10128
910122
810124
A18126
aonpEe
210442
a19444
213446
913420
800600
810452
B124354
001BO9
910456
910468
B18462
010464
810466
B12470
06090
5[5 a5 1)
810472
018474
918476
200800

aBa80Y

v STORAGE

RTTRIBUTES

REQL et
FEAL w4
RESL
mEAL kg
REQL &
REAL
REGL
REAL x4
REAL «d
RE&L ¥4
REAL x4
RE&L x4
REAL %4
REAL:k4
REALk4
REAL:xd
REAL*®4
REAL x4
REAL x4
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER:2
INTEGER#2
INTEGER*2
INTEGER#®2
INTEGER*2
INTEGER*2
INTEGER:*®2
IMTEGER*®2
IMTEGER=®2
IMTEGER®2
IMTEGER®2
IMTEGER*2
INTEGER*2
INTEGER:*2
REAL x4
INTEGER*2
INTEGER*2
INTEGERX2
INTEGER*2
INTEGER*2
INTEGER*2
INTECZR*2
REAL k4
INTEGER*2
INTEGER*2
INTEGER*2
INTEGERX2

INTEGEP*®2

MAP

ARRAY (8
GRRAY (23
ARRAY (32
AREAY (2

ATRAY (3.3) YECTORED
SREAY (3,87

ARREY (18]
ARRAY (16)
ARRAY (163
ARRRY (167

ARRAY (16.16)
ARRAY (16,16)

ARRAY (163

ARRAY (16.,8)
ARRAY (16,8) VECTORED

ARRAY (B35
ARRAY (23
ARRAY (2)
ARRAY (B
YARIABLE
YARIABLE
YARIABLE
VAR IABLE
VAR IABLE
VAR IABLE
YARIABLE
YARIABLE
YARIABLE
PROCEDURE
YARIABLE
YAR [RBLE
VAR IABLE
YARIABLE
PRCCEDURE
YAR IABLE
YARIABLE
PROCEDURE
YARIABLE
YARIABLE
VAR IABLE
VAR IABLE
VAR IABLE
YARIARBLE
PROCZDURE
PROCEDURE
VAR IABLE
YAR IABLE
YARIABLE
PROCEDURE

PROCEDURE

YECTORED

YECTORED
VECTORED

YECTORED
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ND &6uw

SECTION
. ABS.

. HRES.
. RE3,

e A
IR

L INKER

ADDR
afa]1alalala]

slalalalals
009439
25309
926000

049476
D444e8
R4rga4d
8566086
860134
868526
061268
261636
BB2220
Be5774
866754
a7 1262
8731108
873256

8r3336
ar3422

873466
Br3630
874280
A7 4568
arsb42
275182

arsziz
75232

Br5318

Br5520
875554
Ar5622
Ars7 18

ar5754
arvee2
ar7154
arriv4
109756

193322

vo2-A-1

51ZE
Cgeoan

109290
afafaialals
alalalals]

112522

2 BRETs4d

BRITeZ
032364
BR7542
881326
088372
08R432
208436
BRA362
PA3554
31413 g Y|
592026
Bo2106
BBE146
808068

080664
208344

BaB142
BRB35H
800360
BBa262
BBBB40
BRE119

0680298
(5151515513
808210

598834
BB0BY46
BRob66
588044

891186
Beaa72
0BBu29
BB 1562
862344

DB2B36

ENTRY
$LRECL
FRF1B3
$TRACE
FVRE<A
L 5EFE,

KINIT
KLIN
DIHALM
KOUT
KSTEP
LIBIN
YMULFF
VMULFP
LEQTIF
LUDRTF
LUELMF
UERTST
FREEFM
“FF$
NMISII
NPISII
NMISIP
NPIBIP
HMISIP
NPISLIP
SEART
EXP
ALOG
XF 1%
MDD
TADS
TALS
STESF
FOTIS
15N%
FLSNTR
EMD3
EDL3
DEOD%
RETS
RETSL
1IBR%
ENC3
IFR%
3F 10
DCO%
GCO%
OCI%
SGET
CFL%

LOAD MAP

ADDR

ENTRY

14 JAN 13985 11:35:15 AM

ADDR

ENTRY

ADDR

203219 SHLCHN 999906 $USRSW 009090

jalala]slala]
384737
goaaEatL
jalegalalalal
AZ2522
D447 5
844468
D4ra4d4d
156686
956134
868526
B¥61200
B616326
862220
865774
BEG754
ar 1982
ar3liv
9r3256
Br3322
@r3336
8r3486
Ar3422
B73436
373466
BY 3630
A74204
A7 4568
prsSpR42
Br3132
Ar5118
Br5222
873232
873318
875334
875528
975554
B75622
BrS724
B757 18
arsSre2
BrvRe2
Br7154
BY7662
1682482
182362
180756
161144
183322

FPURR
NMIBMI
NP I$MI
NMISMP
NP IEMP
NPIS1I

ALOG1O
PRI

TAF3

TAP%

STKSI
SN%

ERR%

RET3F
IBWS
IFUsS
ECD%
IC1%
0Cos

SDR

53

ar31in
973304
B73326
373370
ar34die
A73442

A7 4288
Brd4568

275149
pr5124
avs215

gv3338

675536

A75714
A757S4
ar7166
182374
1687654
1921308

193322

NMIZPI
NPISPI
NMISPP
NP I3PP
NPISIM

TAl%
TAOS
STKSL

FISNTR

RETS1

$1BY

FCO%
IC0%
RCIZ

8r3312
B73332
B8r3376
R73416
A73454

Br5182
gr51is
gr32i12

Bv5314

Br5722

075766

192370
182136
191160

R ———
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Dt A2 AR 4

-Iva L g auh .

1033608
103478
183526
1892570

1036328

1937v68
104199
184144
104146
104246
104264
104276
104342
184372
184430
184454
184588
184516

184534

184636

184794

184750

184766

105822

195073

185134

620110
020336
0pea4z
BRB940

2001308

080123
peEon44

09902
£00109
0Beo 16
088012
pBBB44
palatalaxcia]
RoBYss
080824
00024
gpeale
883916

0008192

268046
51515]5 %)

0voo16

000834
098046
209044

pRBO4s

$DUMPL
$GETFI
DIISIS
DII%5S
MUISIS
MJIS5S
CICS
CILS
CLF3
RI
SFCHNL
PEOS
BLES
BRAS
$A0TS
CCI3
$IC
$FCALL
SWALT
JMCS
ANDS
XORS
Chals
MARXA
MING
ABS
MOI%RA
MO I3RS
MOIZIA
MOIs$MA
MOISSA
MO 1$0AR
MOIs1A
MOL$1S
CMISIP
CMIsPM
CMIsSP
CHMI%II
CMIsMI
CMIsS]
NGI$A
NGI$S
DCI%A
DCI1%S
ICI$P
SUISIP
SUIsPM
SUI$SP
SUISIA
SUIsMA
SUISSA
ADIBIP
ADI3PM
AD I%SP

183360
183479
193548
183542
1893882
183504
103838
193752
183548
1133540
193768
194129
194116
194132
194144
104146
184146
184246
184264
164304
104346
1043586
194372
194430
184454
184569
1943538
184516
194560
194574
104544
184610
184639
194558
184636
1846786
184540
194724
194748
104719
194762
1947509
185816
185994
104776
185022
195854
185924
1951109
195124
195874
165134
195166
185136

DII$MS
SDVI
MUI$MS
FMLI
CIDs
CLCs
CLIS

BGES
BLTS
NMIB1I

CDI%
31D

JMISM
EQYS

CALs

MO I%RM
MOL3RS
MOIEIM
MO ISMM
MO I%5M
MO I$BM
MOISIM
MOL%SS
CMIsMP
CMISPP

CMIBIM
CMISMM
CMIssH
NGISM

DCISM
IC1%A
ICI%$S
SUISMP
SUISPP

SUISIM
SUISMM
SUT%$5M
AD 15MP
AD I3PP

183534
193542
193576
103594
193538
183630

183738

184128
1841409
184119

184146
14146

194389
184354

1844808

124522
1p4516
184554
184579
104549
14684
184622
1845324
184646,
184636

184738
104744
184714
104754

185010
105009
184766
185036
195832

195114
195138
185190
185158
185144

DIISPS
MUITRPS

CIFs
CLDS
£

BGTS
BMES
MMIZIM

CFI%
3IR

JMISP
IOR%

MO 1$RP

MOI%IS
MO I$MS
MO 135S
MO I$9S
MOI%1S
REL%

CMIzPI
CMISPS

CMIBIS
CMI$MS
CMI%SS
NGIZP

DCI%P
ICISM

SUISPA
SUISPS

SUISIS
SUIsMS
SUI355
ADI%PA
ADI3PS

13526
183579

183549
193629
192520

194126
184136
1041068

ind4162
194162

194276
184342

184526

1845350
104564
184334
194689
124614
184558
194678
18462

194729
104734
164794
184760

195014
184772

195062
185846

195194
185120
105879
185174
195168




105282 00EP44 ADISIA 195222 ADISIM 195226 ADISIS 185216 o
ADIsMA 195236 ADISMM 185242 ADISMS 195232
ADISSH 105206 ADISSM 195212 ADISS5 1952082
105246 008064 MOIFIP 145246 MOISMP 185262 MOISPA 195395
MOISPM 195300 MDISPP 145256 MOISPS 135272
MITSSP 195250 MO1ZEP 193314 MOISIP 1853222
105332 GO0174 CMFSIT 105498 CMFSIM 185470 CMSSIP 165448 -
CHIFS1S 195352 CMFSMI 185376 CHRSMM 195469 o
CHESMP 105439 CMFEMS 185335 CMFS 185372
CHFESRM CHMF3PP 105424 5 195332
CMF3S] 105412 CMFS5M 135474 CHMRES5P 1854449
CMFS55 1053690 SCMR 195360
195326 DA9026 MOFSRA 195544 MOFSRM 195534 MOFSRP 19S558
MOFSRS 185526
185554 989612 MOF$55 185554
195366 060014 MOF$IS 1AS566 MOF$AS 165574
185602 DROO16 MOFSMS 195602 MOFSFS 185514
185620 990@14 MOF$5A 185620
165634 696018 MOFSIA 195634
195644 060014 MOF$SM 105644 MOFSSP 105654
1B5668 088020 MOFSIM 105660 MOFSIP 185672 °®
185709 ©000020 MOF$BA 105719 MOFSSM 165700 MOFSHP 195714
185720 goEe042 MOFSMA 105732 MOFSMM 185720 MOFSMP 195749
MOF$PH 185752 MOFSPM 185746 MOFSPP 1957356
185762 BB954 SAISPM 195762 SAISPP 106810 SVISPM 185774
SYISPP 186922
196036 DBOO32 SAISIP 106036 SAISMP 106060 SAISSP 106049 R .
SVISIP 186846 SYISMP 186064 SYISSP 196050 o
196870 900632 SAISIM 106878 SAISMM 106112 SAISSM 196872 -
SYISIM 106100 SYISMM 105116 SVISSM 186182
185122 DE@E32 TSDS! 186142 TSDSM 186136 TSDEP 106146
TSD$5 196126 TSF3] 186142 TSFSM 196136
TSF$P 186146 TSF35 1861322 TSISl 186142 PIASES
TSI$M 196136 TSISP 1PS5146 TSIsS 186122 R
185154 909634 CPDSSM 106176 CPF$3M 196164 CPISSM 195150 o
CPLSSM 196154 ) - i
105210 208030 LENS 106212 LGES 196222 LGTS 18622
LLE3 196219 LLTS 196234 LNES 10623
106240 900824 TSL3I 196250 TSL3M 196244 TSLSP 19625
TSL$5 196248 o
1P6264 0B0D4d SAFSIP 106264 SAFEMP 196320 SAF$SP 195266 e
SYF$IP 106276 SVFHMP 106324 SYF35SP 196300 5
106339 098244 SAF$IM 196330 SAFFEMM 186364 SAFSSM 186332
SVFSIM 186342 SYFHMM 196379 SVFSSM 106344
186374 200836 NGDSA 106426 NGD3M 106486 NGDSP 186422
NGD$S 196374 NGF3A 196426 NGFSM 106406
NGF$P 106422 NGF3$5 186374 S
186432 799030 MDD$MS 186442 MODHPS 106436 MODS5S 196432 )
MODBYS 186444
106462 000046 MODSMA 196512 MODSMM 1096508 MIDSMP 106466
MOD$FPA 196586 MODSPM 196474 MODSPP 195452
196530 9R0H20 MODFSM 196534 MODSSP 186538
195559 909844 SADSIM 106550 SADEMM 186604 SADISM 195552
SYDFIM 195564 SVDSMM 195610 SYDSSH 185566
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QRRAY
ARRAY
HERD
HEARD
DATA
DATA
DATA
FREE
FREE
FREE
HDR
HDR

@RGP PP RRRE PP

ATIMES
BTIMES
MCLIS

M. TVYT

oT
STOP
RID

GETREC
ENDFIL
CLOSS

FM.RMM

OUTREC
3M.FI0
OPEN
FADD

FDIV
FMUL

RIJBLK
ERRTB
ERRS
3M.LCY
ADDM

Y SR A S Nl WA LA S el S .

186614

106632

110820

113114
119114
114114
114114
114314
114314
114314
114554
114554
114554
115114
115114
115146
115148
115148
115144
115244
115344
116176

116260
11evr8
120102

120782
121258
121312
122062

122252
122666
123104
125714

123776
124832

124966
124546
124646
12v436
127344

208815

no116s5

G0a07T4

994800
904599
000208
800200
898249
200240
908240
998340
n0B349
808340
200824
0000924
000094
206904
208884
68199
508189
POP632
P09DE2

BR1510
808112
ala]s]=13]5]

A09346
308942
800558
083178

gnpar4
200216
000610
208862

PoBB34
80834

289459
900100
PR2579
Bev 106
peo116

T —————

CCF3
$RD
ADD31S
ADD%$SS
SUDSPS
TEBRD
SADEPM
SVIEPP
RRRAY

HERD

DATA

FREE

HDR
0

ATIME
BTIME
MCLI
VDS
TYLS
FERRSS
EXIT
DEF$
3GETIN
SGETRE
EOF$
SCLOSE
AMAX1
MINT
FPUTRE
FFMTDR
30PEN
ADF3IS
ADF %35
SUF$PS
%SBR
DIFsIS
DIF%$SS
MUF$IS
MUF$SS
SEOFIL
FERRTE
SERRS
LCI3
ADF3IM
ADF3SM

S e a At gt T T e O

186614
196614
lo6v02
186738
186632
196724

CDFs

ADD3MS
SUDSIS

SUD3ES

118923 =A

118874
119114

114114

114314

114554

115114

115148

115144
115244
115344
116212
116176
116778
120814
120616
120466
126782
1212589
121312
122184
1220686
122252
122666
123104
123714
123720
123750
123746
124914
124020
124950
1240854
124476
124546
124646
127436
127544
127566

TVF$
TVP%
FFPERR
Foos
IRR$

STTYIN

AMINI

SFMTDW

ADF$MS
SUFSIS
SUF3355

DIF®MS
$DVR
MUF$MS
FMLR
$LETBL

LCO%
ADF MM
SUFSIM
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196614

106662
186714
196724

116855

116204
116226
116632
117770
120182

121202
122062

122722

123726
123742
123746

1248082
124928
124036
124954
124318

127594
1273556
12782

$RC
ADDFPS
SUD3SMS
3ADD

SYDSPM

VIS
VO3S
0TI
S5TP%
IRUS

MAX1

FINITI
RDFZPS
SUF$MS
$ADR

DIF3PS
MUF$PS

FPUTBL

ADF3PM
SUF$MM

186614
186656
186636
185738

119938

116234
1162209
1162608
126014
120106

122072

122774
123722
123754
123720
123776
124832

124965
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SUF$PM 127632 SUF$SM 1276510

ADDP 127662 990114 RDFSIP 127662 ADF3MP 127674 ADF3PP 127578
ADF$SP 127784 SUFSIP 127720 SUFSMP 127754
SUFSPP 127758 SUFS5P 127726

h

ALDA 27TTE 00A315) ADFSIA 127776 ADFSMA 130030 ADF3PA 1380924
eDF33A 1320905 SUFSIA 135854 SUFSMA 139118
SUFEPA 130104 SUFSSA 139952 3FPAR 1336358

FFPSE 13BIZS

SEGMENT PARAMETER TABLE

Se6 SIZE LIMIT
8 110146 130146

PROGRAM SIZE = 1180146
DATA ARER SIZE = DROBANY
TRANSFER ADDRESS = DZ9989
STACK SIZE = 201008

57
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MIDAS FORTRAN IV 11 JAN 1985 3:09:34 PM PAGE 991
88091 SUBROUTINE KINIT(XK1,X2,¥Y1,Y2,H,V1,v2,P1,P2,Q01.,02,
1 S$1,82,N1.N2,M.MS.MF)

c IMITIALIZES KALMAN FILTER FOR NIAGARA DATA

C LAST MODIFIED BY G.W.PHILLIPS, MARCH 13232

c
98v2 COMMONARRRAY -ARPAY(S512)
a093 COMM3HESD /DR 1430 L HDR203)
984 FEALME HDR1.HDR2
BB0S REALG 1031 ,X2(3),.Y1016),Y2(16).51(15,8),52:16,8)
8006 FEAL®A P1(B).P?7B),Q1(8),02(3),H(8),¥1(8,8).v2(3,8)
315170 INTEGER CRT.DATA,PERIOD,.BLANK,.COMMA
9688 COMMON-/DARTA-DATA(BRA) /FREE/INTEG(16) ,REALX(16) ,ALPHA(16)
(2]3]2}5] REGL*B FILDEF (53 ,ALPHA, ABLANK
aB818 DATA FILDEF/8HEDEF 3 ,1H .1H.,1H .1H@ ,ABLANK3H /s
go11 DATA CRT/5/.LP/6/,IN/S/, 10UT/6/,PERICD/1IH. /,BLANK/IH ~
812 pATA COMMA/IH, 7/, LUF-8/

58
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MIDAS FORTRAN 1V 11 JAN 13985 3:89:34 PM FAGE 882 ¢
C
2013 199 N1=8
2914 LRITE(CRT, 118) T
8015 118 FORMATCIHA, *INPUT POD 1| LIERRRY SPECTRA"./ . o
1 13, "FILENAME, COUNT .‘h_,PEL. INTENS. (,FRACT. ERROR)*/ ) )
z 1%, * TERMINATE WITH (CR) -3 e
an1s WRITECIOUT, 112) R
ARIT 112 FORMATOIHE. FOD 1 LISRARY" RN
gelg 129 Ml=hi+ e el
2813 WRITE(CRT, 138IM1
A28 130 FORMAT(LIX, 13.%) -
921 READ(CRT, 148)LEN,DATA ®
PR22 149  FORMAT(R,.20A1)
623 IFCLEN.LT.1) GOTO 136
8025 WRITECIDUT, 1423 N1, (DATACI),I=1,LEN)
ABZS 142  FORMAT(1HD, 15.2%.80A1)
9027 DO 150 I=1,LEN
PB28 IF(DATACI) .EQ.COMMAY GOTO 152 o
9039 IF(DATACT) LEQ.PERIOD) DATACI) =BLANK
8032 138  CONTINUE -
BB33 152  NX=2
8634 K= 1
9935 NA=1
0036 CALL FREEFM(NX,MX.NA,3) )
p037 FILDEF (2) =ALPHAC1) - - T ®
PB33 FILDEF (4) =ALPHA(2)
8933 HDR1(N1J=ALPHA(2)
P840 IF(NX.EQ.2) GOTO 153
9942 HDR1(M1) =ALPHA (1)
9943 FILDEF (4) =ABLANK
8044 153  CALL MCLICFILDEF) . L
PBds N3=3 ®
945 Mx=1 - . , o
a04a7 CALL FREEFMONK, MX, NAL2) S
an4s Fi=10, /REALX( 1) ~
9949 ®1(N1y=REALK(2) R
8950 PI(NI)=1 I
8051 IF (NX.EQ.3) P1(N1)=REALX(3) %2 ' o
C
e
1
. -
.
W
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MIDH. FORTRAN IV 11 JaN 1385 3:89:34 PM PAGE 283
C
2953 M1=256
7054 CALL LISIMCLUF,. MDD
o WRITEWLP, 135 1N1, (ARRAY (T . I=1. MDD
n1SS FORMATY" POD 1, LIERERY MEMBER.IZ/(10G13.3))
3853 IFMILGELHE) GOTO 159
aozv LRITECCRT,L 136 M1k
2038 1SE SORMAT 1. TLIBRAR MEMBER, [4," SHORT, LENGTH=",14/)
9955 169 ML= (ME=M5+10 AT
D WRITECCRT, 1622 MM, MF. ML
D162 FORMATCIHG, "M M5, M. ML=",4014,",73)
eeed Q1(N1Y=8.
BBs1 1J=0
aee2 DO 139 J=MS,MF.IML
02063 MJ=J+ML~1
8o64 IFMJ.GT.MFY MJI=IF
Q066 SUM=9.
faos? Do 178 I=J.MJ
Qoeg 170 SUM=SUM+ARRAY (1)
2262 SUM=Fxk50M
2678 1J=1J+1
qe7 1 S51CIJ.N1)=5UM
aar2 R1IN1Y=Q1(N1)+SUM
epr3 189 CONTINUE
aa7’4 WRITECIOUT.182) (SICIL,ND),I=1,M
pars 182 FORMAT (1HB, * CONDENSED SPECTRUM’ ,8G13.3-(19%,8G13.3))
9076 GOTO 120
I
9e77 199  N1=N1-1
6878 LRITECIOUT. 1923 Q11 I=1.ND)
gar3 132 FORMAT( 1HD, "GRANDSUMS: *,3613.3/(10X,8613.3))
c
60
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V12057 SORTRAN 1V 11 JAN 1985 3:89:34 PM PAGE 004
C
9050 338 MI=0
531 U< TTELCRT, 210

a

i ?ZQWPTtlHQ.’INPUT POD 2 LIBRERY SPECTRA™/
i 10, TILEMAME L CJUNT TIMELREL. INTENS. (FRAlT. ERRORI T/
z L T TERMINATZ WITH (L3370

EONEE PRTTECIOUT. LG

J934 0 ZiZ FORUATLIRD, "POD 2 LIBRRRY D

Jus5 229 MZ=n2+]

J0E56 LRITEVCRT 2300 NZ

2857 230 FORMATOL,. 13,30

2138 REATCRT,240)LEN, DATAH

2839 249 FORMAT (G, 8BA L)

2030 IFC(LEN.LT. 1) GOTD 220

2092 WRITECIOUT.242) N2, (DATACIY, I=1,LEN)
pps3 242 FORMATIHB, 15.2X,88A1)

2u34 DO 256 I=1.LEN

Bgss IF(DATACTY LEQ.COMMAY GOTO 252

2037 IF(DATACT) LEG.PERIOD) DATAC L) =BLANK

fagss 2359 CONTINUE
glog 252 Nx=2

2:01 M=1
2192 NE=1
2103 CALL FREEFMINK.MX,NA.32) o
2194 FILDEF(2)=ALPHAL 1) - T
8195 FILDEF (4) =ALPHE(2)
2196 HDR2 (N2J =ALPHA (2}
91097 IF(NX.ER.2) GOTO 253
0199 HDRZ (N2 =ALPHAL 1) .
911 FILDEF (4} =/BLANK
§111 253 CALL MCLICFILDEF:
gi12 Hii=3
2113 Mx=1 -
Jild CALL FPEEFMONM, MY, NG, 2)
9115 Fri=19.  REALXCL)
21186 ®2(H2) =REALK(2)
9117 P2(N2) =1,
91183 IF(NX.ERN.3) P2(N2) =REALX(3) %2
- Y
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11DAS FORTRAN IV 11 JAd 1985 3:99:34 PM PAGE 9233
c
C
J125 M1=2%8
112! coll LIS LuF.mh
o MRITS LR EESINE L (RRRAY (Y T=1L MDD
D2ST TOTMAT Y PROD 2. LIZPaRY MEMBER® . I3/(1AC13.3))
3122 IEOMIDLEREIEY GOT0 25T
3124 WRITE L 2561 N2

3125 256 FOEMATL 1, "LIBRERY MEMEZR", 14, SHORT, LENGTH=,14)
3126 260 ML= IE-MIHD oM
D WRITE(CRT.262) M.MS.MF.MU
D252 EORMATOIHG, "M.MS.MF.ML=",4(14,7," )
2127 Nz2(N23 =0,
2128 1J=6
n1z9 DO 220 J=MS.MF.ML
8133 MI=J+ML-1
2131 IF(MILGT.MF MJ=MF
9133 SUM=3.
2134 Lg 279 I=J.MJ
g135 278 SUM=SUM+IRRAY (1)
2136 SUM=F5r5U0M
9137 1J=1J+1
2133 S2(1J,.N2)=5UM
A13s (12 (N23 =R2 (N2 +5UM - -
Q148 28€ CONTINUE
2141 WRITECIOUT,.282)(52C(1.N2), I=1.M
Q142 282 FORMAT( 1HG, " CONDENSED SPECTRUM”,8G13.3/(19X,8613.33)
9143 GOTO 229

91dd 250 N2=N2-1
A145 WRITE(IOUT.292) (Q2(1),1=1.,N2)
Alds 292 FORMATCIHY. "GRANDSUMS ™, 8G13.3/(18%,8613.3))

62
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185 FORTRAN (v 11 JAN 1985 3:09:34 PM PAGE 996
c

ol

e

=0

I3 S i,

sS4 o F40 [1=1,.M1

55 349 SUMSI=SUMKI4<1C IOl

Ao
~1

[Sulyu ]

gl
o

WRITE(CRT.Z4 D SUMYY, UMK, (1. X1 (D L.ALCD), I=1 N
FORMATCT PODI: SUMY=",G13.3,", GRANDSUMX=",G13.3~/
1 (118,2613.33)

AHGRML =5UMY 1 ~SUMX1

SUMx2=8.

DD 368 I=1.M2

=t o Y]
Ll
I

[ )

369 SUMKZ=SUMKZ+<2C 102 (1)
D WRITE(CRT, 36 1 SUMY2,3UMK2, (1, X2C1),0201),1=1,N2)
D361 FORMATCT PODZk SUMY=".G13.3,", GRANDSUMK=",G13.3/

D 1 C118.2G13.3))
MMORM2=5UMY2./SUMx2
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FCRT=EN 1Y 11 JAN 13285 3:83:34 M PAGE 297

(e

LI o426 I=1.N1

ST = Ty R MORM] -
Dl =210 01) »
e R I = B I SN S S IS Ty

Sl losRi

420 COMTINUE
Lo a3 T=1,H2
ST =R (1) HENOGRM2
Nzl =P20D)

P2CT1r=P20T0kE2 (1) %2
V2C1.13=P20 1D

2140 CONTINUZ
WRITECIDUT,.442) (X1, T=1,M1)

442 FORMATCIHBD,. * INITIAL INPUT VECTORS"~
{ 1¥,°POD 17.,.8G13.3-°(7X,B8G613.3
WRITECIOUT, 444) (X2(13,I1=1,N2) »

444 FORMATC(1X,"POD 2",8G13.3/(7%,8G13.3))

M=MAXB (N1 ,H2)

DO 488 I=1,N

Huly=1.
429 CONTINUE -
1313 RETURN

END

. '
bk 22

A A ad
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i€ (Binary Time) Subroutine

BTIME subroutine is used to return to the user the binary time. This
*outine is written in Assembler.

n
. BTIME (a,b,c,d,e)
re:
Integer to receive the Julian date.
Integer to receive the year.
Integer to receive the hour.
Integer to receive the minutes.
Integer to receive the seconds.
e
the parameter count is <5 or >5, then an exit is made to MIDAS.

mple
‘EGER A,B,C,D,E

.L BTIME (A,B,C,D,E)

L/A 78
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Azpencgix L MIZAS System utilities

.o aTonE
2. oLl
3. MTAPEF

4. GANUC
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_c 237225 INTEGER*2 VARIABLE
CELRNK BOLIZTD INTESERWE VARRIABLE
LITAR P23 INTEGER+2 “ARIABLE
lgeT BT PROCELRE
J STALd VRRTSELE
T SRS FOCLIT RE
T oy TEAL A FEOCZMUFE
Sl Tl B TaRLE
e FES_ 4 PRITZDILRE
4 FEaAL A ‘AR IrELE
-2 “EAL ta e [RBLE
a3 oAl o4 Vi [TRELE
TR “EAL xd VAR THBLE
SRS FEAL ks sk TABLE
NM1 CRZA1e INTESERXZ VAR [WBLE
i SRz4Z0 0 IHTESER 2 kP IAEBLE
SIG 307422 REGL+4 wAR THBLE
SIG3 guz4z6  PEAL «d VAR [ABLE
SIGS Ep2432  PREAL rd VAR TAZLE
NM2 202436  INTEZGER*Z ap [ABLE
ul 282448 FEAL «4 ER TABLE
Uz 12434 REAL =3 SRR TRBLE
CHU1 anzZ45y PEaL+3 VAR TESBLE
J BRZ4S4  INTEGER*Z VARIABLE
AMAKXL 208000 RPEAL x4 PROCEDURE
ICHFL1 £p2456  INTEGER*Z VAR [HBLE
KCH1 0O2483  REAL 4 VBE [ABLE
CHU2 DoZaed PEAL Yo YRR TRELE
ICHFLZ2 002478 INTEGER+2 VAR IRELE
XCH2 DpZ4r2  FEAL 4 R TABLE
ATIME 200000 PEAL «4 FROCZDURE
NU 1 0RZATS  INTEGER+2 VAR IASLE
N2 2RzSHN  INTEGER+. VARIABLE
COMMON ELOCEK -HEGD LENGTH 20020
=P Soang Soal 2 e N
HDRZ Haalul  REAL «3 RRRAY (3)
COMMON BLOCK ~HDR~ LENGTH @08824
HEADER 0©8PBPY INTEGER*2 ARRAY (18)
COMMON BLOCK ~1Q~ LENGTH angen4a
a1 BP00BA INTEGER*2 VARIABLE
102 NEBBR2 INTEGER*2 YARIABLE
. 9
4
)
4
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T FORTRAN IV

MAME

<DHTE
X1
x2

D

P2

52
AlX
A15Q
Al3
A1S
A2R
Az2sa
R23
A2S
“NM1
XHM2
YAR1
VAR2Z
AN1
KN2
SIal
SIG2
JIFLAG
J2FLAG
[HE&D
AHEAD
K

NR
NID
N1

N2

M

MS

MF
AMX
aM3
AMS
nslyl
THRESH
ThSIG
1!

12

998042
20044
089032
PBnA34
892745
2E0HSA
BOE036
28840
993114
808154
900214
PBR2S4
208314
800354
9p0414
PBD454
9805 14
PERS54
AEES14
BOBSS54
pe27 14
8EO7S4
201914
291954
a51id
291134
891154
091154
AP9Y14
008916
209020
9BEDS2
0PBDS4
PBBDSH
200860
0000962
891174
801200
£51204
801210
891212
891216
801222
IR

(RPN APV VA P ST A SR S S, W

57JRAGE

ATTRIBUTES

INTEGER®2 ARRAY (12)

REAL kA
REAL +d
FEAL Kk
FEAL x4
REAL+
REAL xd
REAL*4
REALw4
REAL x4
REAL x4
REAL k4
REAL x4
REAL k4
REAL x4
REAL x4
REAL *4
REAL 4
REAL*4
REAL x4
REAL k4
REAL &4
REAL *4
REAL*4
REAL*4
REAL ¥4
REAL K4
REAL x4
REAL %4
INTEGER*2
INTEGER®2
INTEGER*2
REAL +3
INTEGER%*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
REAL x4
PEAL x4
REAL %4
INTEGER*2
REAL %4
REAL x4
INTEGER*2
THTEGER®2

MAP

PRREMETER
PRRAMETER
PARAMZTER

PARAMETER &

PRFAMETER
PARAMETER
PARRAMETER
PRRAMETER
PARRAMETER
PARAMETER
PARAMETER
PARAMETER
ARRAY (3D
ARRAY (32
ARRAY (3D
AREARY 133
ARRAY (23
ARRAY (8)
ARRAY (8)
ARRAY (83
RRRAY (83
ARRAY (B
ARRAY (8D
ARRAY (32
ARRAY (83
ARRAY (83
ARRAY (8)
ARRAY (3
ARRAY (32
ARRAY (13)
ARRARY (63
ARRAY (2)
PHRRAMETER
PARAMETER
PARAMETER
PARRAMETER
PARAIETER
PARAMETER
PARAMETER
PARAMETER
VARIABLE

YAR IABLE

VAR TABLE

YARIABLE

VAR TABLE

YAR1GBLE

YARTABLE

VAR IABLE

ARRAY (3)
ARRAY (32
ARREY (3
3 (3)
(3
ARRAY (8
ARRAY (16)
ARRAY (16)
ARRAY (16)
ARRAY (16)

ARRAY (16.8) VECTORED
ARRAY (16,8) VECTORED

VARIABLE
VAR IRBLE
VAR IABLE
VARIABLE
YARIABLE
YARIABLE
VAR IABLE
VAR IABLE
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MIDRS FORTRAN 1V 14 JAN 1985 11:30:38 AM PRGE P9S
c
I136 499 CONTINUE
D WRITEC(LP.353) IHEAD. (HDR1 (1), I=1.M1), (HDR2C(I), I1=1,42)
ALY IF(NIHNZ.GT. 100 B30TO 429
0133 WRITECLR.41BINR.NID, XCH1, ICHFL L, CH2, ICHFL2,
1 CRICINLTIFLAG T, I=1, N1y 02010 J2FLAGCD) . 1=1,N2)
2148 d13 FORMATOIS, T4 1L 20F3. 2 A L1 CIRPGIE. 3. A1)
gidl WRITEC(S, 4123 MR.NID, (N1CI3 I=1,.M10 . (N2(T3, I=1,N2)
J1d42 412 FORMATOLA,. 215, 1M, C1901P511.33 0D
D WRITE(3.414) (ALXCIY, I=1.N1), (A2K(I), 1=1,N2)
b WRITE(3.414) (YARINI).I=1,N1),(VAR2(I),. I=1,N2)
D414 FORMATI12X, 19C1IPG11.3))
B143 GOTO S©o
c
a144 429 WRITE(LP.44BINR.NID,XCH1, ICHFL 1, XCH2, ICHFL2,
{ (XICD) L, JIFLAGCTY, I=1,.N1), (42013, J2FLAG(I), I=1,N2)
8145 448 FORMAT(1S,14,1X,2(F5.2,A1),1B(1PG18.3,A1) 7
1 (16X, 18¢G18.3,R13))
8146 WRITE(3,442) NR.NID, (XN1(I),I=1,N1J,(XN2(I),1=1.N2)
a1d4r 442 FORMAT(1X.215,1X,18(1PG11.3)/(5X,.18(G11.32)3)
D WRITE(3,444) (A1XC(D),I=1,N1), (AZ2KC(I), I=1,N2)
D WRITE(Z,444) (VARICI), I=1,N1), (YAR2(1),1=1,N2)
Dddd FORMAT(12X,.10(1PG11.3)/7(6X,.19(1PG11.3)2)
C
8143 580 RETURN
9149 END
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MIDAS FORTRAN IV 14 JAd 1385 11:38:30 AM PAGE 824
C

3129 z24aa T=M-NL

A L2=1-N2

21602 CHUL=9,

9123 oooz21a J=1.M

A1g4 212 CHULT=CHU 4R (T2 a1 (10 Ja, 1,0

3133 CHI 1 =CHU 1181

J155 ICHFL I =IBLANK

giar SEMI=FECHOCHUL, U D

2183 [FCXCHLLGT.THRESH) ICHFL1=I3TAR

a1 CAUZ=8.

Blll DO 228 J=1.M

glriz 229 CRHUZ=CHUZ2+R2 (J#k2-AMAXL (Y2(]) . 1.)

a113 CHU2=CHU2-12

Alia ICHFL2=IBLANK

211s KCHZ2=FXCH(CHU2,U2)

Allg IFCCH2.GT. THRESH) ICHFL2=I5TAR
C

A1z 208 IF(K.GT. 1) GOTO <438

g129 CALL ATIME(KDATE)

g121 WRITE(LP.383) (HEADER(13,1=1.7).KDARTE

g122 385 FORMAT(1H1,2X,.7A2,3X, "PROCESSED ON *,12A2)

8123 WRITE(LP,310) MS.MF.M,.THRESH, IQ1. 102

8124 318  FORMAT(1HA, "DUTPUT FOR KALMAN FILTER"~/

1 1X,"USING DATA FROM CHANNEL".I4,.” T0”,14/
2 1X, "CONDENSED T0-, 13,7 OUTPUT VECTOR CHANNELS”~/
3 1X,”THRESHOLD I5°.G13.3~/
4 1%4."FINAL LEARNING RECORDS,".IS," FOR POD 1,°,
S [5,7 FOR POD 275
8125 NU1=MM-N1
8126 MU2=M-N2
gizv WRITE(LP,328311.N1,NU1
9123 WRITEC(LP,320) 12,N2,HU2
9123 3229 FORMATC1x, " INPUT VECTOR FOR POD".I11.° HAS", I3,
) " YARIABLE INTENSITIES. LEAYING.I13,° DEGREES OF FREEDOM™)
9138 WRITE(LP,368) IHEAD, C(HDRI1CI), I=1,N13,
1 (HDR2CI) . I=1,N2)
P131 368  FORMAT("BREC. MODE".1X,E6A2,3(AB,3X).AB/
1 (17X, 18CAB,3X)3)
8132 WRITE(Z,378) (HEADER(I),.I=1,7),.KDATE
8133 3780  FORMAT(1X,7A2.2X%,12AR2)
2134 LRITE(3,388) (HDR1(I),.I=1,N1),(HDR2C(I},I=1,N2

8135 388 FORMAT("® REC. MODE~,3X,8(AB,3X).RB/
1 (7X,.18(A8,3X23)

s A':»‘-:‘i
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MIDho FORTRAN IV 14 JAN 1985 11:38:38 AM PAGE 003
C
C

B8B63 IF(K.GT. 1) NM2=MNM

28071 IFCGIR.ET. 102 Ni2=1

RT3 DD 14 I=1.M2

2874 QNI = AZHCLIALE+FXZ (10 ZAMX

7S 221 = CAZSHC QLN (L ekd ) ~AMK

ROvH A23CT=(R23 0D RAL3+X2C 10 ) ~AM3

Bgvv AR3(12=CRZSCIIKALS+HR2 (1)) /AM3

gevs HARZ U =R25Q 01 —A2K (1) kK2

ae7s IFLERL D) VARZCT) =020 1) kX2 1) %ok2

Bo81 SIG=SART(VAR2(13)

8B32 IF(NM2.EQ.BY SIG2CI)=SIfG

8e24 TF(NM2.EQ.3) RMM2(T) =A2X (1)

RB86 IFCSIG2(I).GT.1.E~-283 XN2(I1)=(Xx2(1)-XNM2(1))/SIG2(])

no88 SIG3=516-5QR3

2839 SI1G5=S1G/SARS

0898 J2FLAG( 1) =IBLANK

90391 IFGANZ D) (GT.THSIGY J2FLAGC(I) =ISTAR

B33 [FX201-A2X¢CTY JGT.THSIGHKSIG) J2FLAGCI)=ISTAR

8e95 [FA23(T) -A2K(]) .GT.THSIGSIG3) J2FLAG(I) =ISTAR

ARs? IF(A2SC(TI-A2X(D) .GT.THSIG*S1GS) J2FLAGCI) =ISTAR

a8s9 140 CONTINUE
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2926
2027
028
2023
203
9031
a0s2
B33
2834
9035
@835
8848
8842
8043
9844
9845
8946
847
2848
2850
8851
8853
9055
aosy
0838
8039
(3[51Y5]
nE62
BRc4
866
88683

C
133]9]

120

MIDAS FORTIAMN 1V 14 JAN 1985 11:30:38 AM PAGE 202

RLF=, 3TAMK

AP=Als+1.

RIS =AL3+!.

ALS=.5kEM3

AM3=ALS 1.

SORI=SARET(Z.)

SORS=50RT(S5.)

IF(NID.EQ.2.0R.NID.ER.3) MNM=1
IF(NID.GT.19.AND . NID.LT.18a) MNM=1

IF(K.GT. 17 NMi=MNM

IF(NR.GT.IQL1) NM1=1

DO 129 I=1.Nl

ALXCII=CATAC DI RALK+X1CT) ) 7AMX
HISOCIY=(ARISOCTIRALEERKT (T Rk2) /aM¥
A13CI)=CA13 (1) KAL3+K1C1) ) /AM3
A1SCII=C(AIS(T)*ALS+X1 (1)) /AMS

VAR (1) =A1SACTI-ATX (I xK2

IF(KLEQ. L) VARL (I =R1(I)#X{1 ([ )kx2
SIG=SORT(VARI(I))

IF(NM1.,EQ.8) SIGI1C(1)=SIG

IF(NMI.EQ.B) XNMICD)=A1XC(])

IF(SIGICD) .GT.1.E-20) XNI(D)=(X1(I)=-XNM1C(D))/SIGICD)
SIG3=51G-%AR3

SIG5=SIG/SARS

JIFLAG (1) =IBLANK

IFCANLCDY LGT.THSIG) JIFLAGCI)=ISTAR
IFCRICT)-R1IX(D) .GT.THSIGKSIG) JIFLAG(I)=ISTAR
IF(AI3(D-ALIRCI).GT.THSIG*S1G3) JIFLAG(I)=ISTAR
IFCAIS(D-ALIX(D) .GT.THSIGASIGS) JIFLAG(I)=ISTAR
CONTINUE
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MIDAS FORTRAN IV 14 JAN 1985 11:39:38 AM PAGE 981
0001 SUBROUTINE KOUT(K,NR.NID,X1,X2,P1,F2,Y1,Y2,81,82,
1 G1.02,R1.R2.N1,N2, M, M3, MF)
c OUTPUT PROGRAM FOR THE KALMAN FILTER
c LAST MODIFIED BY G.W.PHILLIPS, JANUARY 1985 s
c
9902 COMMON/HEAD/HDR113) ,HDR2(3) ’
9903 COMMON./HIR/HEADER( 19 .
2004 COMMON-10-131, 102 Sl
8083 INTEGER READER.KDATE(12) S
9006 REAL*3 HDR1,HDR2 RN
0o0? REAL*4 X1(B).X2:8),P1(3),P2(3),Q1(3),02(3) S
9903 REAL*4 Y1(16),Y2(16),.R1(16),R2(16),51(16,8),32(16,8) )
89089 REAL*4 A1X(8),A150(8),.A13(8),R15(8)
9018 REAL*4 AZX(B).A230(8),A23(8).R25(8),XNMI1(8) . XNM2(8)
ee1!l REAL*4 YAR1(8),YAR2(3),%N1(8),xN2(83,5161(8),51G2(8)
2012 INTEGER J1FLAG(8),J2FLAG(3), IHEAD(6)
8813 DATA A1X/8x8./,A150/3%0./,A13-840./,A15/8%0. /
8014 DATA A2X/B%@./,A250/8%Q./,A23/8%D,/,A25/9*D, / -
8015 DATA XN1.8x%B./.xN2/8+8./,51G1-8%0./,51G2,948., / )
8016 DATA XNM1./8#B./, KNM2/8%B ., / .
P17 DATA AMX-B./,AM3/8./,AM5/8. 7, MNM D/
9818 DATA THRESH/3.8/,THS1G-2.8/,11/1/,12/2/
9019 DATA LP/6/, IBLANK/1H ~/, ISTAR/ IH*/
0020 REAL¥S AHEAD‘2)
9021 DATA AHEAD/BHXSQ1 XS,2HA2 s - - )
AR22 EQUIVALENCE (IHEAD,AHEAD) '
c .
9923 CBRT(U) =Uxk, 3333333 -
0024 TW (U =2. /7¢I, %) =
P25 FXCH(CHU,U) = (CBRT(CHU) = (1.-TW3 (UY)) /SORT(TWI (L)) T
D WRITE(LP.28) 11.(Y1(D).I=1,M y
D20  FORMAT(1HB®, "POD”, 12,”: OBSERVED VECTOR=",8G13.3/(6X8G13.3))
D WRITE(LP,48) (R1CI),I=1.M -
D@  FORMAT(1X, "RESIDUALS=",8G13.3/(6X,8613.3)) RN
D WRITE(LP.68) (X1(IX),P1CI}.I=1,ND) L
DE@  FORMAT(1X, X,P=",4(G13.3,”,",63.3)/(6X.4(G13.3,",",G3.3))) e
D WRITECLP,28) 12, (Y2¢1),1=1,M) i
D WRITE(LP.4B) (R2(I),I=1,M) ]
D WRITE(LP.EB) (X2(I),P2(I),1=1,N2) -
]
’
’
: “]
0 ]
'
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11DR5 FORTRAMN 1Y  STORAGE MAP
NAME OFFZET ATTRIBUTES
x PEAL x4 PRRAMETER ARRAY (33
Y FEAL kd PARAMETER ARRAY (16)
5 FEAL k3 FARAMETER ARRAY (16,30
a HLk FRRAMETER PRRAYV (Z)
R , FRREGIZTER RrRAY (157
a0 2 FESL k4 PARAMETER ARRAY (8)
Al Aanlan RESL G FRRAY 132
Az 02108 REAL+4 ARRAY (3
K 0o0814 INTEGER*Z PARAMETER VARIABLE
N 0opo32  INTEGER*2 PARAMETER YARIAELE
M PPeas4  INTEGER*2 PARAMETER VARIABLE
NR An0ass  INTEGER*2 PARAMETER VARIABLE
Ia 9931489 INTEZER*2 VARIABLE
ICRT 990142 IMTEGER*2 VARIABLE
A 080144 REALk4 VAR IABLE
B 289158 REAL=®d YARIABLE
I PEBz232 INTEGER*2 YARIABLE
AMARX] ponBoe  REAL x4 PROCEDURE
EPS 060234 REALx4 VAR IABLE
J 980248 INTEGER%2 VARIABLE
MOD 702088 INTEGER*2 PROCEDURE
COMMON BLOCK 10 LENGTH s&go84d
o1 0p00a8  INTEGER*2 YARIABLE
g2 eengn2 INTEGER#2 YARIABLE
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’ MIDAS FORTRAN IV 21 DEC 1984 11:53:46 AM
P991 SUBROUTINE KSTEP(K.X,Y,5,0,00,R,N,M,NR)
C SETS UP NOISE VARIANCES FOR NEXT STEP IN KALMAN FILTER
c LAST MODIFIED BY G.W.PHILLIPS, APRIL 1982
z
y | 000z REQL#4 X(3),7(16),5(15,8),002),R(163,00(8)
2003 FERL K A12),AZ(3)
9004 TATA QL3NG /L A28, S
3005 DATA 1IN0, ICRTAS/
FEOE DATH A/9.2/.8/8.8/
2007 COMMOM- 107101, 102
C
9003 100 DO 128 I=1,N
9899 QC1) =X 1 +x2%Q0 (1)
2018 Q1) =AMAX1CQCI),EPS)
@811 120 CONTINUE
8512 D0 149 J=1.M
9013 149 ROJI=AMAX1(Y(I), 1.0
C
ﬁi C CALCULATE RUNNING AYERAGES OF Q1)
c FOR EACH OF TWO PODS
C
8014 208  IA=1A+1
9815 IF (MOD(IA.2) .EQ.B) GOTO 259
, o017 IF(NR.GT.101) GOTO 238
° 9019 DO 2208 I=1.N - - =
s PO20 220  ALCII=AXQCII+B*A1C])
o @921 232 DD 248 I=1,N
. PB22 248 QO =AMAXICRCI),A1C1))
T D GOTO 229
f 8323 RETURN
3 C
8024 250  IF(NR.GT.IQ2) GOTO 279
» 9026 D0 260 I=1,N ;
g 3027 268 AZCIN=A0( ] +B*AZ (1) B
- 90922 270 DG 275 I=1,N
. 28329 275 QO =AMAXIQCD) R2C1))
o D GOTD 282
kﬁ 2932 RETURN
C
- @931 280 UWRITECICRT,284) IA.(A1(D),I1=1,N)
. 9932 GOTO 298
3 #9833 282 WRITECICRT,284) IA, (R2(D),I=1,N)
- @934 284 FORMAT(IS,B(1PG10.3))
: c
® @935 298  WRITECICRT,292) (Q(D,I=1,N)
. PP36 292 FORMAT(SX.8(1PG19.32))
. 0937 FETURN
: 9933 END
(]
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MILES FORTRAN IV 21 DEC 1384 9:34:44 AM PAGE 821
p901 SUBROUTINE LIBINCLUF,M
c READS DATA FROM ND SFECTRAL DATA FILES
C LRITTEN BY G.PHILLIPS, JULY 1981
[
2992 COMMONARRAYAARRAY(512)
It
9283 TEFIHE FILE LUF(B, 2.1, Y8R
aBad VAR =133
8285 DO 126 K=1,M
DS READLLLF* VAR, END=229)MSB, LSB
97 RE1=MSE
0998 RE2=LSB
2009 IF (RE2.LT.B.)RE2=65536. +RE2
2011 IF(REL.LT.B.)RE1=32768. +RE1
8913 IF(RE!.GE.16384.)RE1=RE1- 16234,
BB1S ARRAY (K) =RE 1 %65536 . +RE2

gu16 188 CONMTIMUE
Pp17 209 M=K-1

AB13 END FILE LUF
9913 RETURN
68268 END

MIDKS FORTRAN IV STORAGE MAP

NAME OFFSET ATTRIBUTES

LUF 898A14 INTEGER*2 PARAMETER VARIABLE -
M 690915 INTEGER*2 PARAMETER VARIAELE
IVAR 207924 INTEGER#*2 VARIABLE

K 908926 INTEGER%2 VARIABLE

MSB gopPP3Zn INTEGER*2 VARIABLE

LS8 9epe32 INTEGER*2 VARIABLE

RE1 200234 REAL*4 VARIABLE

RE2 002040 REALx4 VAR IABLE

COMMON BLOCK ~/ARRAY/ LENGTH 2084600

ARRAY  09002D REAL¥4 ARRAY (512)
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. N 091406 INTEGER®2 VAR IABLE

- MAXO ~ 00AEE0 INTEGER¥2 PROCEDLURE

p.

\ COMMON BLOCK /GRPAY.  LEMGTH 894998

&i ARRAY  GBOONOD REALKA  ARRAY (512)

n COMMON BLOCK ~HEAD/ LENGTH 260220
HDR1  eEfa0@  REALXS  AREAY (9
HDR2  OPA1ED REALME  ARRAY (39
COMMON BLOCK ~DATA/ LENGTH 200248
DATA 000080 INTEGER*2 ARRAY (80)
COMMDN BLOCK ~FREE~ LENGTH 289340
INTEG 95902 INTEGER*2 ARRAY (16)
REALY  DOODAD REAL#4  ARRAY (16)
ALPHA  0BD14B REAL#3  ARRAY (16)

—_— e L
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MIDRS FORTRAN IY  STORAGE MAP L

NAME OFFSET ATTRIEUTES

i X1 )
' RZ ¥
3 e 5
[ e J 5
2 31 Gnaadz Y o(1s,.2) VELTORED
- sz 60954 A4y 116,33 YECTOPED
" Pl STx}al 3t PERAMETEZR ARRAY 2
P2 aaasd PARGMZTER ARERY (27
Q1 E02a38  RERAL®4Y FARAMETER ARRAY (3D
Qz Qaee<dAg  RPEAL®L PARAMETER ARRAY (3D
H £OB024  REAL:xd PARAMETER ARRAY (2)
Y1 0aunze  REALkG PARRAMETER ARRAY (3.3 VECTORED
Y2 d095630  REALxd PARAMETER ARRRAY (3.83 YECTORED
FILDEF (30869 RERL*KS ARRAY (33
N1 0opa46  INTEGER*2 PARAMETER YARIABLE
N2 560958 INTEGER#®2 PARAMETER “YARI4BLE o
M BEEatz  INTEGER#2 PARAMETER VARIRBLE
M2 A05354  INTEGER®Z PRARAMETER YARI[SBLE
MF 200856  INTEGER#%Z PARAMETER VARIABLE
CRT 009148 IMTEGER*2 “ARIABLE
PERIOD 099138 IMTEGER*2 YARIABLE
2LANK 209152 INTEGER*Z YRRIABLE - -
COMMA FO31S4 INTEGER®2 YARIASLE
GBLANK 802138 PREAL#*3 VAR IGBLE
LP O8142  INTEGER*Z YARIABLE
IN BEBldad INTEGER#2 VAR IZBLE
10UT aEa1ds INTEGER#2 VARIABLE
_UJF BR0156  INTEGER*2 YARIABLE
LeEH 491322  INTEGER*2 VARIABLE
I B1zdd INTECER*Z YERIABLE
N . INTEGE VAR IARELE
e IMTEGER*®2 MARIASLE
NA : IMTEGER®Z VARIABLE
FREEFM 0o86e0 REAL®Y PROCEDURE
MCL I fpeopg  INTEGER#2 PROCEDURE
Fx 891334 REAL#*G YAR IABLE
MI 081348 INTEGER*2Z VARIABLE
LIBIN BE08EA8  INTEGER*2 PROCEDURE
ML 8013242 INTEGER*2 YARIABLE
IJ 881344 INTEGER*2 YARIABLE
J AB1345 INTEGER*2 VARIABLE
MJ EB1350  INTEGER*2 VARIABLE
SiM B01352 REAL®d VAR TAGLE
SUMY P01355 FREAL ¥4 VAR IABLE
SUMY2 BOiZ6Z2  REAL%Y VAR IARELE
SUMX1 20ize6  FEQLKG VAR TABLE
ANORML  BO1372  DE&Lsd YAR TABLE
SUM<2 O0.3Te  REALM NMARTABLE
SHORMZ  29i4p2  REa_xd VAR TAZLE
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MCLI (MIDAS Command Line Interpreter) Subroutine

The MCLI subroutine linked to FORTRAN allows the user to perform MIDAS
control console statements from a FORTRAN program. This routine is written
in assembler.

Form

CALL MCLI (<string>[<var>]})

where:

<string> ASCII string to be executed; the string must have the same
leading and terminating character; e.g., CALL MCLI ('@LUP@®').

<var> Optional integer variable to receive the error code. If no

<var> is specified and an error occurs, then a direct return
to MIDAS is taken.

Codes returned in <var> are as follows:
1 if no errors normal condition.

2 if CLI$ has returned an error.

3 if MIDAS command name is invalid.
Notes

The user should note that if MCLI is called with <1 or >2 arguments, then an
immediate return is made to MIDAS.

The following MIDAS commands are forbidden in the MCLI subroutine: ABORT,
BYE, CHAIN, DUPLICATE, ENDJOB, GOTO, HELLO, INIT, MESSAGE, PATCH, PAUSE,
PROMPT, and REORDER.

The RUN command will cause the terminal to cease operating if either the
calli~j program or the invoking program does an input from the terminal. The
terminal will cease operating after both programs exit. This may require
using CONTROL P to restore the terminal.
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2 MTAPEF (FORMATTED MAGNETIC TAPE) SUBROUTINE

The MTAPEF subroutine controls the magnetic tape and its related functions.
The subroutine is compatible with either 7 or 9 track magnetic tape. This
subroutine is written in Assembler.

’
Form .
CALL MTAPEF (a,b,c,d,e) o
where: -
»
a = Command: INTEGER*2 variable (required argument).
= 1 - Initialize control formatter (a,b).
= 2 - Transport off-line (a,b).
= 3 ~ Rewind (a,b).
= 4 - Search for logical EOT (a,b).
= 6§ - Search for file (a,b,c). ’
= 6 - Search for record (a,b,c).
= 7 - Read one record (a,b,c,d,e).
= 8 - Verify one record (a,b,c,d,e).
= 9 - Write one record (a,b,c,d).
= 1@ - Not used.
= 11 - Over write one record (a,b,c,d). ’
= 12 - Dump one record (a,b,c,d).
= 13 - Write one filemark (a,b).
= 14 - Write a logical EOT (a,b).
= 15 - Open transport (a,b,c).
= 16 - Close transport (a,b). ;‘~
= 17 - Tagword (a,b,c,d) A
b = Error Number: INTEGER*2 variable (required).

1 - No error.

2 - Transport assigned to other/or no user.

3 - Magnetic tape transport number error.

4 - Segment is read only.

5 - Segment is not accessible for I/0.

6 - Memory is not contiguous.

7 - Cross segments have different status.

8 - No filemark detected for last operation. -
9 - Filemark detected during last operation. )
1@ - Located on or past physical EOT.
11 - Record read less than list word #14.
12 - Record read greater than list word #14.
13 - Invalid or undefined OP code.
14 - Data late. .
15 - Invalid password. »
16 - Motion error.

17 - Verification error.

18 - Write protect error.

19 - Parity CRC or LRC error during read.

28 - Operation attempt on off-Jine transport. :
21 - No logical EOT detected during operation. )

YRR TR LI LI S L L L [ Y LT L 1A 1 A T V1 Wwononon
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= 22 - Logical EOT detected during operation.
= 23 - Magnetic tape not off-line.
= 24 - Undefined error bit in status.
= 25 - Executive error during operation.
= 26 - I1legal number of arguments.
= 27 - I1legal command number.
= 28 - Record length greater than 513 bytes for 7 track transport.
c = Command Parameter 1. INTEGER*2 variable.
Command Number Parameter
5 # files to skip
6 # records to skip
7 # bytes to skip
8 # bytes to skip
9 # bytes to write
11 # bytes to write
12 # bytes to write
15 # transport to open
17 Subcommand code (c)
¢ = 1~ Get tagword
¢ = 2 ~ Increment tagword
¢ = 3 - Put tagword

-.I!!-'l"l'.'l' '.'.I'-..-". -“ WM TR e e TRy T eerye———

d = Command Parameter 2: INTEGER*2 variable or array name.

Command Number Parameter

7 # bytes to read

8 # bytes to verify

9 Array name to write

11 Array name to write

12 Array name to write

17 Get, Increment, or Put tagword

e = Command parameter 3: Integer variable.

Command Number Parameter
7 Array name
8 Array name

---------------

to read
to verify

81

T

SN
O s A At




ol

OANDC (Open and Close) Subroutine

The OANDC subroutine allows the user to open a file and get the parameters in
the device control block (DCB) table. If the input parameter EMFLAG is set
to zero, the file is opened. The end sector is moved to its maximum extent.
If the file is empty, a flag is returned to the user as EMFLAG=1 to indicate
file was empty. OANDC then closes the file so that the FORTRAN program can
open it. If a FORTRAN program uses OANDC, the program must call OANDC before
the first read/write to the logical unit in the FORTRAN program. This
subroutine is written in assembler.

Form

CALL OANDC (lunit,error,dvcode,absect,vlsect,dataty,rcsize,bylast,emflag)
where:

A1l the parameters are integers and have the following values:

lunit Logical unit number (1-12) of the file (input parameter).

error Error flag. Contains system error number if error occurred;
otherwise set to zero. A negative error number means open error; a
positive error number means close error.

dvcode Device code (output parameter).

@ - Teletype.

- Dummy device.

- Line printer.

High speed paper tape punch.
- High speed paper tape reader.
- Disk file.

SO wN
]

absect Absolute number of sectors in the file (output parameter).

vlsect Valid number of sectors in the file (output parameter).

dataty Data type (#-255) (output parameter).

rcsize Record size (@-255) (output parameter).

bylast Number of bytes in the last sector (1-256) (output parameter).

emflag Empty flag (input and output parameter).

Input - If zero, a file will have its end sector moved out to the
absolute end sector minus one and bytes in the last sector
set to 256.

Output - Set to one if file was empty.
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DOKALE (FTKALM)

LEUTIF
LUDATF
LUELMF
UERTST
VMULFF

VMULFP
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MIDAS FORTRAN I¥ 21 DEC 1984 9:27:13 AM PAGE ¥@1
C SUBROUTINE DDKALM
L SMSED ON IMSL ROUTINE NAME - FTKALM
C
e e e -
C )
C COMUTER - ND 5528 '
I
C  LATEST REVISION - JULY 1981 BY G.W.P.
c
C  PURFOSE - KALMAN FILTERING
C .
C  USAGE - CALL DDKALM(K,X,H.Y.S,0.R.P,IN,IS,IL,N, M1, L, ’
C T1.T2. 1T, 73, IER) S
C
C  ARGUMENTS K - INPUT STEP COUNTER. K=8,1,2,...
c WHEN K IS EQUAL TD ZERO,. WECTOR X SHOULD
C CONTAIN THE PRIOR ESTIMATE OF THE MEAN OF X,
C AND THE PROGRAM CALCULATES THE ESTIMATED )
c YARIAMCE OF X AS P=GOG-TRANSPOSE AT STEP @.
C b - INPUT-OUTPUT VECTOR OF LENGTH N. ON INPUT,
C % 15 THE STATE YECTOR AT STEP K, AND ON
c QUTPUT. X CONTAINS THE ESTIMATED STATE
c VECTOR AT STEP K+1.
C H - INPUT VECTOR OF DIMENSION N. H IS THE
C TRANSITION YECTOR AT STEP K. ’
5 Y - INPUT OBSERVATION VECTOR OF LENGTH M1 AT
C STEP K+1.
c S - INPUT MATRIX OF DIMENSICH M1 8Y N AT STEP K+1.
C a - INPUT YARIANCE VECTOR OF DIMENSION L
c AT STEP K. S
C R - INPUT YARIANCE VECTOR OF DIMENSION .ol
C M1 AT STEP K+1. )
C P - INPUT/OUTPUT MATRIX OF DIMENSION N BY N. :
c ON ItIPUT, P 1S THE YARIANCE MATRIX OF X
C AT STEP K. ON OUTPUT, P 15 THE ESTIMATED
C VAR IANCE MATRIX OF X AT STEP K+1. IR
c IN - INPUT ROW DIMENSION OF THE MATRICES H.G, AND P AR
c EXACTLY AS SPECIFIED IN THE DIMENSION STATE-~ ; =
C MENT IN THE CALLING PROGRAM.
C 1S - INPUT ROW DIMENSION DF THE MATRICES S AND R :
C EXACTLY AS SPECIFIED IN THE DIMENSION STATE-
C MENT IN THE CALLING PROGRAM.
C 1L ~ INPUT ROW DIMENSION OF THE MATRIX @ EXACTLY
C A5 SPECIFIED IN THE DIMENSION STATEMENT IN
C THE CALLING PROGRAM. )

Y
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MIDRS FIRTRAN IV 21 DEC 1584 3:27:18 Al PARGE AA2
C N - INPUT SCALAR. SEE DESCRIPTIONS OF X,H.G,.M.P.
C M MUST BE GREATER THEN B,
£ il - IMPUT SCALAR. SEE DESCRIPTIONS OF Y.5.R,T3.
= M1 MUST BE GREGTER THAN 3.
C L - INPUT SCALAR. SEE DESCRIPTIONS OF G.0.
C L MJST SE GREATZR THAN 8.
- MUST EQUAL N
T1 - WORK MATRIXY OF DIMENSION WM 3Y NM, WHERE
MM 1S THE MAXIMUM OF o AND ML,
T2 - WORK MATRIx OF DIMENSION NM BY NiM1L, WHERE
MML IS THE MAXIMUM OF MM AND L.
IT - ROW DIMENSION OF THE MATRICES T1 AND T2

EXACTLY A5 SPECIFIED IM THE DIMENSICHN
STATEMENT !N THE CALLING PROGRAM.
T3 - WORK YECTOR OF LENGTH MI.
IER - ERROR PARAMETER. (QUTPUT)
TERMINAL ERROR
IER=123 INDICATES CNE OF IN, 1S, IL, OR IT
IS TOO SMALL, DR THAT ONE OF N, M1,
OrR L IS5 NOT A POSITIVE INTEGEPR.
IER=133 INDICATES AN ERROR OCCURRED IN
IMSL ROUTINE LEQTIF.

REQD. IMSL ROUTINES - LEQTIF,LUDATF,LUELMF,UERTST,
VIMULFF, WMULFP . VXADD, WXMUL . VX5 TO

OO0OOO0OCOOO0O00O00O000 0o
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B39

9752

D403

2004
8ags

2006

2083
2093
Bale

2011
9013
0gl1a
8015
2916
9017

018
9813

0028
ae21
[1B22
An23
0924

“ORTRAN 1V 21 DEC 1284 2:27:18 AM PRGE 883

)

0o

SUBROUTINE DDKALM (KL X.H.Y.5,.0,R,.P.IN. IS, ILLNLMLLL.TL, T2, IT.
: T3. IER)
SPECIFICATIONS FOR ARGUMENTS

INTEGER Ko INL IS, ILLNL ML, DT, TER

REALxdD X010, HCIND Y1, 505, 10,3010,

1 ROISIPCIN. L TICIT, 1, 72017, 10,7301
SPECIFICATICHS FOR LOCAL “ARIABLES

ITHTEGER I.19.11,]

DATA Igas, 11717

FIRST EXECUTABLE STATEMENT
IF (IN.GE.N .AND. IS.GE.M! .AND. IL.GE.L
g .AND. C(IT.GE.N .OR. IT.GE.MI) .AMD. N.GT.B
* .AND. M1.GT7.8 .AND. L.GT.B) GO TO S
IER = 123
30 TO 9988
IER = B
CALL KPRINT(K,X.H,G.Y.5,Q.R.P,IN, IS, IL.N,ML,L)
CALCULATE P IF K = ZERD
F (K .NE. B) GO TO 1@
DO 6 I=1.N
D0 6 J=1.N
P(I1,J)=8.
D0 8 I=1.N
PCILI)=QCD)
CALCULATE X-PRIME AT STEP K+l
Do 15 I=1.,N
XD =X *HCT)
CALCULATE P-PRIME AT STEP K+1
DO 22 I=1.N
Do 20 J=1,H
PLIL,Ji=P (I, JoHCI)KHT)
o 25 I=1.H
PCILI)=PCI.1)+0QCT)
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41945 FORTRAN IV 51 DEC 1984 9:27:18 AM PAGE 924 L
c
C FALCULATE MATRIX K AT STEP K+1
pa2S foLL WMULFP ¢ S, PLML N, N, 13, IN, T2, 1T, 1ER)
P05 caLL WILFP (T2, S5.ML. N1, 1T, 1S, T2, 1T, 1ERD ]
an27 g 23 1 = 1.1 °
ga2% 161, 10 =TI, DRI :
2I2% T3 CONTINUE S
2639 FoLL LEOTIFCTL, toMt, 17,772,109, T3, 1ER) T
2831 IF (1E® .EQ. 8) GO TO 49 R
#8833 [ER = 138 T
Pn34 50 TO %580 o
Be3S 4@ TO S8 1 = 1ML °
293 g 45 J = LN
P@37 T1¢J, 1 = T201L,D y
0638 45 CONTINUE o
9933 5p CONTINUE 1
C CALCULATE X-HAT AT STEP K+l :
ARAD S5 CaLL YMULFF ¢ 3, XM, N, 11,13, 18, 73,15, 1ERD
3041 po 68 1 = 1.M °
ona2 T3 = T3 = YD ]
PRA43 60 il TINUE 1
ga44 caLL VMULFF (T1.T3. N.MI,I1,1T.15.72,17,1ERD
PR4AS pg 65 1 = 1.M B
3346 (1) = R(Iy = T2(1. 10
PR47 €5 CONTINUE y ]
£ CALCULATE P AT STEP K+l
@843 fALL WMULFE (T1, S, N.ML, N,1T.15.72, T, 1ER) ..
2843 CALL VMULFF (T2, P. W, N, NoIT, IN, T1IT. IERD -
2850 b0 75 1 = 1N N
9051 pa 78 J = LN -
8@52 pC1,d) = PC1,Jy ~ TICLD -
Q@53 78 CONTINUE )
AAS4 7S CONTINUE
PHSS gn T 9683
6gs6 509D CONTINUE
2057 CALL LERTST (1ER,EHDDKALMD
pASs 9885 RETURN
apsS2 END
. ,‘1
1
1
1
1
3
]
"
87 -
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MIDAS FORTRAN 1V

NAME

18

i

J
YMULFF
LEQTIF
YMILFF
UERTST

DFFSET

aetdle
2P022D
200234
;,‘" a uRiel

ISP
aaugass
opooZe
200048
288038
808432
gBrase
200834
888852
AB3AS
280814
2389842
508644
308246
282069
8BRBTE
988662
6000864
0o 108
alatalalals
000009
(afalalatals
latalalats

STORAGE

ATTF IBUTES

RERL xd
sEal¥d
INTTIERK2
Realsd
FERL &4
INTEGER*2
REAL x4
INTEGER*2
REAL =S
REALx4
REAQL «4
INTEGER*2
REAL k4
REAL *4
INTEGER%2
INTEGER%2
INTEGER*®2
INTEGER*2
INTEGERX2
INTEGER*2
INTEGER=*2
INTEGER*2
INTEGER*2
REAL x4
INTEGER*2
REAL k4
REAL*®4

MAP

PARAMETER
PARAMETER
PARAMETER
PARAMETER
PHRAMETER
FARAMETER
PARGMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
YARIABLE

YARIABLE

VAR IABLE

VAR IABLE

PRCCEDURE
PROCEDURE
PROCEDLRE
PROCEDURE

ARRAY (13
ARIAY (IN)
YARTRBLE
GRRAY (13
SRRAY (13,13
YaR IABLE
ARRAY (ILD
VGR IABLE
FRRAY (1S)
BRRAY C(IN, 1D
aRRAY C(IT, 1)
YARIABLE
aRRAY (IT, 12
ARRAY (1)
VAR IABLE
YAR[ABLE
VERIABLE

VAR IABLE

VAR IABLE

88




MIDARS “ORTRAN IV 7 JUL 1881 3:21:99 PM PAGE 991

ML RCUTINE MNAME

LEATIF

COMPUTER - D 6520
LRTEST PEVITION - MAY 1331 BY G.ULP.

FLREPOSE - LINEGRE EQUATION SOLUTION - FULL STORAGE
MODE - SPACE ECCHOMIZER SOLUTIAON.

USAGE - CALL LEOTIF (A.IM.N.IA,B.IDGT,WKAREA, IER)

ARGUMENTS A = INPUT MATRIX DF DIMENSION N BY N CONTAINING
THE COEFFICIENT MATRIX OF THE EQUARTION
RX = B.

ON QUTPUT, A IS5 REPLACED BY THE LU
DECOMPOSITION OF A ROWWISE PERMUTATION OF
A.

M - NUMBER OF RIGHT-HAND SIBES. (INPUT)

b - ORDER OF A AND NUMBER Or ROWS IN B. CINPUT)

IA - ROW DIMENSION DOF A AND B EXACTLY AS SPECIFIED

IN THE DIMENSION STATEMENT OF THE CALLING

PROGRAM. C(INPUT)

B - INPUT MATRIX OF DIMENSICN N BY M CONTAINING
RIGHT-HAND SIDES DF THE EGUATION AX = B.
ON OUTPUT, THE N BY M SOLUTION X REPLACES B.

INPUT OPTION.

IF IDGT IS GREATER THAN B, THE ELEMENTS OF
A AND B8 ARE ASSUMED TO BE CORRECT TO IDGT
DECIMAL DIGITS AND THE ROUTINE PERFORMS
AN ACCURACY TEST.

IF IDGT EQUALS ZERD, THE ACCURACY TEST IS
SYPHSSED.

WORK AREA OF DIMEN5ION GREATER THAN OR EQUAL
T3 N.

ERROR PARAMETER. (OUTPUT)

TERMINAL ERRCR
IER = 1238 INDICATES THAT MATRIX A IS

ALGORITHMICALLY SINGULAR. (SEE THE
CHAPTER L PRELUDE).

JARNING ERROR

IER = 34 INDICATES THAT THE ACCURACY TEST
FAILED. THE COMPUTED SOLUTION MAY BE IN
ERROR BY MORE THAN CAN BE ACCOUNTED FOR
BY THE UNCERTAINTY OF THE DATA. THIS
WARMING CAN BE PRODUCED ONLY IF IDGT IS
GREATER THAN @ ON INPUT. (SEE CHARPTER L
PRELUDE FOR FURTHER DISCUSSIONY.

LKARER

IER

SOOOOON00O0O0O0O0000000O0NO00000000O0000O00aO0O00O0OO0D O DerdO0
—
o
]
prt
|
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DAS FORTRAN IV 7 JUL 1981 3:91:09 PM PGGE 982 ’
C
191 SUBSOUTINE LEQTIF (A.M.N, 14,3, IDGT.LWKAREA, 1ZR)
-
2 DIMENS TN BOTAL 1) .BCIA. 1) . WKARER( L)
o INITIALIZE IER »
C FIRST EXECUTRELE STATEMENT :
193 IEE =0
5 DECOMFOSE A
104 CALL LUDATF (A.A.N.IA. IDGT.D1,D2. WKAREA . LKAREA. WA, TER)
395 IF (IZR .GT. 122) GO TO 29599
C CALL ROUTINE LUELMF (FORWARD AND
c BACKWARD SUBSTITUTIONS) »
287 Do 19 J=1.M
298 CALL LUELMF (A,BC(1,J),WKAREA.N, TA,BC(1,J)
209 18 CONTINUE
918 IF (IER .EQ. B) GO TO 9985
P12 9880 CONTINUE
213 CALL UERTST (IER,SHLEQTIF) »
@14 35895 RETURN
B15 =ND
IIDRS FORTRAN IV  STORAGE MAP
)
IGME NFFSET ATTRIBUTES
\ ROPAB14 REALX4 PARAMETER ARRAY (1A, 1)
A PONP22 INTEGER*2 PARAMETER YARIABLE
3 POO024 REAL#4 PARAMETER ARRAY (IA, 1) .
KAREA 990830 REALx4 PARAMETER ARRAY (1) R
1 OAEE16  INTEGER*2 PARAMETER VAR IABLE ’
3 999929 INTEGER*2 PARAMETER VARIABLE
(DaT 099926 INTEGER*2 PARAMETER VARIHBLE
[ER POWR32 INTEGERX2 PARAMETER YARIABLE
UDATF  ©0opae  INTEGER#*2 PROCEDURE
31 90944 Rl AL*d VAR 1ABLE
)2 OEAESH  REAL® VAR IABLE )
JA P00AS4  REAL*4 VAR IABLE
] PPNP6E8 INTEGER*Z VARIABLE
UELMF DP9p98 INTEGER%*2 PROCEDURE

JERTST

PYoBYY

RFEAL x4

PROCEDURE




A% FORTRAN IV 21 DEC 1984 11:56:11 AM FPAGE 881

[MSL ROUTIME NAME LUBATF

FLERREE - L-U DECOMPOSITION 8Y THE CROUT ALGCRITHM
WITH OPTICNAL ACCURACY TEST.

USAGE - CALL LUDATF (A,.LU.N,.IA, IDGT,D1,D2, IPVT.
EQUIL.WA. IERD

REGUMENTS A - INPUT MATRIX OF DIMENSION N BY N CONTARINIMG
THE MATRIX TO BE DECOMPOSED.
Ly - REAL DUTPUT MATRIX OF DIMENSION N BY M
CONTAINING THE L-U DECOMPOSITION OF A
ROWWISE PERMUTATION OF THE INPUT MATRIX.
FOR A DESCRIPTION DF THE FORMAT OF LU. SEE
EXAMPLE.
N - INPUT SCALAR CONTAINING THE ORDER OF THE
MATRIX A.
In ~ INPUT SCALAR CONTAINING THE ROW DIMENSION OF
MATRICES A AND LY EXACTLY AS SPECIFIED IN
THE CALLING PROGRAM,
IDGT - IWPUT OPTION.
IF IDGT IS GREATER THAN ZERD, THE NON-ZERD
ELEMENTS OF A ARE ASSUMED TO BE CORRECT TO
IDGT DECIMAL PLACES. LUDATF PERFDORMS AN
ACCURACY TEST TO DETERMINE IF THE COMPUTED
DECOMPO3ITION IS THE EXACT DECOMPOSITION
OF A MATRIX WHICH DIFFERS FROM THE GIVEN
GME BY LESS THAN ITS UNCERTAINTY.
IF IDGT I3 EGUAL TOD ZERO, THE ARCCURACY TEST
IS BYPAZSED.
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. FORTRAN IV 21 DEC 1384 11:56:11 AM PAGE 292

AR A deei i s e B e o

OUTPUT SCALRR CONTRINING OME 3F THE TWO
COMPONENTS CF THE TETIRMINAMT, SEE
SISURIPTION OF FaRpAMETER D2, SELOW.
n2 - OUTPUT 3SCALAR CONTAINIMG OME JF THE
TWD COMPONENTS OF THE DETERMINANT. THE »
DETERMIHANT MAY ZE EVALUATED A3 (D1 (kD2 .
SUTFUT WECTOR OF LEMSTH N CONTAINING THE
PERMUTATION INDICES. ZEz DICUMENT
CALGORITHMY .
EQUIL - OUTPUT “ECTOR OF LENGTH o CONTAINING
RECIPROCALS DF THE ABZ0OLUTE YALUES OF
THE LARGEST CIN 4BSOLUTE YALLE) ELEMENT ’
IN EACH ROL.
WA - ACCURACY TEST PARAMETER, OUTPUT ONLY IF
IDGT I5 GREATER THAM ZZRO.
SEE ELEMENT DOCUMENTATION FOR DETAILS.
IER - ERRDR PARAMETER. (QUTRPUT
TERMINAL ERROR
IER = 129 INDICATES THAT MATRIX A IS
ALGORITHMICALLY SINGULAR. (SEE THE
CHAPTER L PRELUDE).
WARNING ERROR
IER = 34 INDICATES THAT THE ACCURACY TEST
FAILED. THE COMPUTED SOLUTIDN MAY BE IN :
ERROR BY MORE THANM CAN BE ARCCOUNTED FOR )
B THE UNCERTAINTY OF THE DATA. THIS

T3S
Lo}
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o WARNING CRN BE PRODUCED ONLY IF IDGT IS
c GREATER THAN 8 ON INFUT. SEE CHAPTER L
C PRELUDE FOR FURTHER DISCUSSION.
L
L REQD. IMSL ROUTINES - UERTST.UGETIO :
C ’
C REMARKS A TEST FOR SINGULARITY IS5 MGADE AT TWO LEVELS:
C 1. ARG OF THE ORIGIMNAL MATRIM A& IS5 MULL. o
C 2. A COLUMN BECOMES NULL IN THE FACTORIZATICN PROCESS. i
C o
C .
Lo e i
)
)
1
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MIDAS

0B01

002
29903

0004
2083
8806
0087
8008
2803
8010
e61!
ee12
8013
8014
2015
eo16
2018
8019
8821
2823
08924
8025
0826
ae27

FORTRAN 1V

lw)

5

18

21 DEC 1384 11:56:11 AM PAGE 083

SUSBRDUTINE LUDATF (A.&LU,N, IR, IDGET,DL,D2, IPVT,EQUIL. WA, IER)

DIMENZION
DATA

WRITE(S. 1888)

ACTA. DL ALDCIA, DV IPYTOL LEQUIL (D)
ZERDLONE.FOUR.SIKTN,.SIXTH/3., 1..4..,
i5.,.85257
FIRST EXECUTABLE STATEMENT
INITIRLIZATION

FORMAT(1HA, "ENTERING LUDATF, INPUT MATRIX")

D0 1828 I1=1,N

WRITE(6, 1810) (ACL,J) . J=1,N)
FORMAT(1X,8G13.3/(5X,.8G13.3})

CONTINUE

IER = B

RN = N

WREL = ZERD

D1 = ONE

D2 = ZERDO

BIGA = ZERO

DO 18 I=1,N
BIG = ZERO
DO S J=1.N

P = ACI. D

ALUCILJY = P

P = ABS(P

IF (P .GT. BIG) BIG = P

CONTINUE

IF (BIG .GT. BIGA) BIGA = BIG
IF (BI1G .EQ. ZERO) GO TO 118
EQUIL(I) = DONE/BIG

CONTINUE

B0 185 J=1.HN
JML = J-1
IF (JM1 .LT.

1) GO TO 49

. . L R
IS ks




v1.20S FORTRAN 1V

2029
PBze
2831
8832

Ba34
2a3s5
2036
8u38
B8azs
8948
6841
2842
pB43
pB4a4
, 2945
i 0847
0848
15131515

8851
8853
8854
9055
056
8857
0858

c

15
20

25

33
48

21 DEC 1984 11:56:11 AM PAGE 894

COMPUTE UC¢I,J), I=1,....J-!}
DD 35 I=1,JMI
SUM = ALUCTL I
Ml = I-1
IF LIDGT .ER. 9) G0 TD 25
WITH ACCURACY TEST
Al ABS3 (SUM
I ZERO
IF ¢IMt LT. 1) GO 70 20
D0 15 K=1,1IM
T = ALUCT K *ALUK, I

SUM = SUM-T
WI = WIHABS(T)
CONTINUE

ALUCI,LJ) = SUM
Wl = WI+HABS (SUM)
IF (Al .EQ. ZERO) Al = BIGA
TEST = WI/Al
IF (TEST .GT. WREL) LREL = TEST
G0 TO 35
WITHOUT ACCURACY
IF C(IM1 .LT. 1> GO 7O 35
DO 38 K=1,IM}
SUM = SUM-ALUC(I,.K)*ALUCK, J)
CONTINUE
ALUCL,J) = SUM
CONTLIHUE
P = ZEROQ

94
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MIDAS FORTRAN IV 21 DEC 1984 11:56:11 AM PAGE 885

3]
9866
2061

9863
2064
3965
2057
99EB
0063
8070
2871
Ber2
9873
8874
BB76
8877
a7

151215
8882
2883
9884
2885
2836
eoey
8989
80390
g891

C

45

S8

55

68
65

COMPUTE U(J,J) AND LCILJ), I=J+1,...,
D0 73 I=J,H
SUM = ALUCI, I
If {IDGT .EQ. 93 G0 TO 35
WITH ACCURACY TEST
Al = ABS(SUMD
Wl = ZERD
IF ¢JM1 .LT. !} GO TO 38
DO 45 K=1,JM1
T = ALUCLL KO =ALU KL )
SUM = SUM-T
WI = WI+ABS(T
CONTINUE
ALUCTILIY = SUM
WI = WI+ABS (SUM)
IF (Al .EQ. ZERO) AI = 3IGR
TEST = WI/AI
IF (TEST .GT. WREL) WREL = TEST
G0 TO 65
WITHOUT ACCURACY TEST
IF (JM1 .LT. 1) GO 70 65
DO 68 K=1,JM1
SUM = SUM-ALUCI.K)*ALUK, J)
CONTINUE
ALUCI,J) = SUM
G = EQUILC(II*ABS(SUM)
IF (P .GE. @) GO 7O 79
P =0Q
IMAX = 1
CONTINUE
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11iLAS FORTRAN IV 21 DEC 1384 11:56:11 AM PAGE 286
c TEST FOR ALGORITHMIC SINGULARITY
8892 IF (RN+P .EQ. RN) GO TO 118
2834 IF ¢(J .EQ. IMAX) GO TO 28
" INTERCHANGE ROWS J AND IMAX
ABo6 D1 = -DI
2897 D2 75 K=1.W
2858 P = RLUCIMAX.K)
0999 ALUCIMAX,.KY = ALUCI.K)
28109 ALUCJ,KY = P
8101 [ CONTINUE
8182 EQUILCIMAX) = EQUILC(D
9183 80 IPYTCIY = IMRX
2164 D1 = D1xALUCI, )
2165 835 IF (ABS(D1) .LE. ONEY GO TO 299
9107 D1 = DIkSIXTH
8188 D2 = D2+FOUR
8189 G0 TO 85
a110 98 IF ¢(ABS(D1) .GE., SIXTH) GO TO 95
8112 D1 = DIKSIXTN
8113 D2 = D2-FOUR
8114 GO TO 9@
8115 a5 CONTINUE
a116 JP1 = J+1
2117 IF (JP1 .GT. N) GO TO 185
C DIVIDE BY PIVOT ELEMENT UCJ,J)
2119 P = ALUMI. D)
0120 DO 188 1=JPI1,N
ai121 ARLUCI,JY = ALUCILJ)/P

9122 109 CONTINUE
8123 185 CONTINUE




MIDAS FGRTRAN iV 21 DEC 13284 11:56:11 anM PAGE 207
c PERFDRM ACCURACY TEST
9124 IF {IDGT .EQ. 9) GO TO 28835
9126 P = Z#N+3
312v WA = MJREL
2128 IF (WA+18.ek(~1D6T) JNE. WA) GO TO 9095
8130 IER = 34
3121 G0 TO oBa0
C ALGORITHMIC SINGULARITY
8132 118 IER = 123
@133 D1 = ZERO
8134 D2 = ZERD
8135 9088 CONTINUE
c PRINT ERROR
8136 CALL UERTSTC(IER,SHLUDATF)
D STOP
c
8137 9085 RETURN
8138 END
97

e .
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MIDAS FORTRAN 1V

ABS
JMi
SuM
IM1
Al
W1

K

T
TEST
Q
IMAX
JP1
UERTST

OFFSET

poLN14
300822
B800a1s
coges2
883824
papeze
0ooLH24
BoBB26
voB0308
200036
BO6B40
DB2N4g2
202046
080852
889955
868862
pPPBTE
p9B192
poO106
28a112
B0O114
880120
BBB122
000000
009126
8001308
088134
808136
909142
088146
080159
089154
800160
800164
868166
080008

STORAGE

ATTRIBUTES

REQLx4
INTEGERxZ
REAQL x4
INTEGER®2
REAL 4
INTEGER#2
INTEGER®2
RERL x4
REAL:x4
REAL*4
INTEGER*2
REAL x4
REAL x4
REAL:x4
REAL x4
REAL*4
REAL x4
REAL*4
REAL*x4
INTEGER:®2
REAL k4
INTEGER®2
REAL*x4
REAL x4
INTEGER*2
REAL %4
INTEGER*2
REAL x4
REAL*4
INTEGER%2
REAL %4
REAL *d
REAL x4
INTEGER*2
INTEGER%2
REAL*4

......

MAP

PARAMETER
PARAMETER
PARAMETER
PARAMETER
PRRAMETER
PARAMETER
PRRAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
YARIABLE
VARIABLE
VARIABLE
VAR IABLE
VARIABLE
YAR1ABLE
YARIABLE
VARIABLE
YARIABLE
VARIABLE
YARIABLE
VAR IABLE
PROCEDURE
VAR IABLE
VARIABLE
VAR IABLE
VARIABLE
VAR IABLE
YARIABLE
YARIABLE
YARTABLE
VARIABLE
VAR IABLE
YARIABLE
PROCEDURE

ARRAY (IR, D)

VAR IABLE

ARRAY (IA. 1

ARRAY (1)
ARRAY (1)
VAR IABLE
YARIABLE
VARIABLE
VARIABLE
VAR IABLE
VAR IABLE
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C
c
C
C
c
C
c
c
C
C
c
c
c
C
c
c
c
C
c
c
C
c
c
c
c
€
C
C
C
C
C

IMSL ROUTINE NAME

LUELMF

COMPUTER - ND 6629

LATEST REVISION MAY 1381 BY G.W.P.

PURPCSE - ELIMINATION PART OF SOLUTION OF AX=B
(FULL STORAGE MODE)

USRGE - CALL LUELMF (R,B.IPVYT,.N, IR, X}

ARGUMENTS A - A = LU (THE RESULT COMPUTED IN THE IMSL

ROUTINE LUDATF) WHERE L IS A LDLER
TRIANGULAR MATRIX WITH ONES ON THE MAIN
DIAGONAL. U IS UPPER TRIANGULAR. L AND U
ARE STORED AS A SINGLE MATRIX AR AND THE
UNIT DIAGONAL OF L IS NOT STORED. (INPUT)

B - B IS A YECTOR OF LENGTH N ON THE RIGHT HAND
SIDE OF THE EQUATION aX=B. C(INPUT)

IPYVT - THE PERMUTATION MATRIX RETURNED FROM THE
IMSL ROUTINE LUDATF, STORED AS AN N LENGTH
VECTOR. CINPUT)

N - ORDER OF A AND NUMBER OF ROWS IN B. (INPUT)

I - ROW DIMENSION OF A EXACTLY AS SPECIFIED IN
THE DIMENSION STATEMENT IN THE CALLING
PROGRAM. CINPUT)

b - THE RESULT X. (DUTPUT)
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1"..55 FTORTRAN IV ? JUL 1881 3:83:22 PM PAGE 082

C

aes1 SUBROUTINE LUELMF (A.B, IPYT,N,IA,X)
C

B892 DIMENSION ACIAL 1),BC), IPYTCL), X1
C FIRST EXECUTABLE STATEMENT
C SOLVE LY = B FOR v

8063 PO S I=1,H

8084 S R = 8(D)

aeas =20

0906 DO 28 I=1,N

2007 IP = IPVT(D)

fees SUM = X(IP)

2099 XUIP)Y = X(I)

ga1e IF (IW .EQ. B GO TO 15

9012 IM] = I-1

8013 DO 18 J=1UW, IM1

0914 SUM = SUM-ACI, JI*X(I)

PB1S 10 CONTINUE

BBi6 GO TO 2@

8017 15 IF (SUM .NE. 8.0 TW =1

8819 28 X(I) = 3UM
cC SOLVE UX = Y FOR X

8020 DO 38 IB=1.N

8021 I = N+1~1B

8822 IP1 = I+1

9823 SUM = X(I)

28024 IF (IP1 .GT. N) GO TO 38

8826 DO 25 J=IP1.N

0827 SUM = SUM-ACI.JI*K(T)

08028 25  CONTINUE

8023 30 X(I) = SUM/ACTL. D

9630 RETURN

8031 END

* ".‘.'-"-‘_-_.',.'.
pECRE B RSP LI ISR




MIDAS FORTRAM IY  STORAGE

NAME

A
IA
B
IPYT
X

N

I
Tu
P
SUM
M
J
18
IP1

OFFSET

0e2o14
080824
282016
£0aR29
800826
Booe22
000030
88ep32
809034
888836
peso42
000044
809846
evreso

ATTRIBUTES

REAL x4

INTEGER*2
REAL 4

INTEGER*2
REAL*4

INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
REAL X4

INTEGER%2
INTEGER*2
INTEGER*2
INTEGER*2

MAP

PARAMETER
PARAMETER
PARAMETER
PRRAMETER
PARAMETER
PARAMETER
YARIABLE
VARIABLE
VARIABLE
YARIABLE
VAR IABLE
VARIABLE
VARIABLE
VARIABLE

ARRAY (IA, 1)

YARIABLE
ARRAY (1)
ARRGY (13
ARRAY (1)
VAR IABLE
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[DAS FORTRAN 1V 21 DEC 1984 11:38:87 AM PAGE 891
IMSL ROUTINE NAME

UERTST

COMPUTER - ND 6628

LATEST REVISION

MAY 1281 BY G.W.P.

PURPOSE - PRINT A MESSAGE REFLECTING AN ERROR CONDITION
LUSAGE - CALL UERTST (IER.NAME)
ARGUMENTS IER - ERROR PARAMETER. (INPUT)

IER I+J WHERE

1
I
I
J

128 IMPLIES TERMINAL ERROR.

64 IMPLIES WARNIMNG WITH FIX, AND
32 IMPLIES LARNING.

ERROR CODE RELEVANT TO CALLING

ROUTINE.

A SIX CHARACTER LITERAL STRING GIVING THE
NAME OF THE CALLING ROUTINE. C(INPUT)

NAME

OO0OOO00O000O00O0OOO00NO0O00 00
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c
a1 SUBROUTINE VUEZRTST (IER.NAME)
C SPECIFICATIONS FOR ARGUMENTS
02 INTEGER IER
a3 INTEGER:#2 HaME(E)
C SPECIFICATIONS FCOR LOCAL YARIABLES
B4 INTEGER+2 NAMSET(3) . HAMEAC3)
2S5 DATAH IGUNITA Y7
06 DATA NAMSET/2HUE . 2HRS, 2HET/
v DATA NAMEQG-2H .24 .2H ~
C FIRST EXECUTABLE STATEMENT
188 DATAH LEVEL 4, IEQDF/B/, IEQ-1H=/
199 IF (IER.GT.9939) GO 7O 25
11 IF (IER.LT.-32) GO TD 55
13 IF (IER.LE.128) GO TO S
115 IF C(LEVEL.LT.1) GO TO 38
C PRINT TERMINAL MESSAGE
e IF (IEQODF.EQ.1) WRITECIOUMIT,353 IER.NAMEQ, IEQ,NAME
119 iF (IEQDF.EG.8) WRITECIOUNIT,.35) IER.NAME
121 GO TO =9
)22 S IF (IER.LE.64) GO 70 18
lz4 iIF (LEVEL.LT.2) GO TO 38
c PRINT WARNING WITH FIX MESSAGE
326 IF (JEQDF.EQ.1) WRITEC(INUNIT,48) IER.NAMEQ.IEQ,NAME
328 IF (IEQDF.EQ.8) WRITECIQUNIT,48) IER,NRME
338 G0 TO 38
831 19 IF (IER.LE.32) GO TO 15
C PRINT WARMING MESSAGE
P33 IF (LEVEL.LT.3) GO TO 38
035 IF (IEQDF.EQ.1) WRITECIOUNIT,4S) IER,NAMEQ, IEQ,NAME
B37 IF (IEQDF.EQ.B) WRITECIDUNIT,45) IER.NAME
033 GO0 TO 39
840 15 CONTINUE
c CHECK FOR UERSET CaLL
941 Do 28 I=1,3
842 IF (HsMECID UNELNAMSETC(I3) GO TO 25
na4q 2D CONTINUE
845 LEYOLD = LEVEL
846 LEVEL = IER
v4ar IER = LEVOLD
848 IF (LEVEL.LT.8) LEVEL = 4
Bse IF (LEVEL.GT.4) LEVEL = 4
852 GO TO 38
@853 25 CONTINUE
854 IF (LEVEL.LT.4) GO TO 38
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RS FORTRAN IV 21 DEC 1984 11:58:87 AM PAGE 983

i6
i
8
31
;2

IS

C

[N wNw]

PRINT NON-DEFINED MESSAGE
IF (IERDF.EQ.1) LRITECIOUNIT,58) IER,NAMEQ, IEQ,NAME
IF (IEODF.E0.D) LRITECIGUNIT,52) IER.NAME
38 [EGDF = &

RETURM
33 FORMATCIZH =elex TERMINAL ERROR, 14, FH(IER = , I3,
1 295y FROM IMSL ROUTINE ,3A2.41.3R2
40 FORMATOIEH ek WARMING WITH FIX ERRCR (TER = I3,
i Z3H) FROM IMSL ROUTINE .3A2.A1,.3R2)
43 FORMATOI8H etk WARNING ZRROR, 11X, FHCIER = I3,
1 28H) FROM IMSL ROUTINE ,3R2.A1.3A2)
S8 FORMAT(28H sk UNDEFINED ERROR,.9X,7PH(IER = ,IS5,
1 20H) FROM IMSL ROUTINE ,3R2.A1.3AR2)
SAVE P FOR P = R CARSE
P IS THE PRGE NAME
R IS THE ROUTINE NAME
353 IEQDF = 1

DO 6B 1=1.3
68 NAMEQ(IY = NAME(I
£S5 RETURN

END
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M.27% FORTRAN 1Y STORAGE MAP ®

NARME OFFSET ATTRIBUTES

NAME 0BPB16 INTEGER¥2 PARAMETER ARRAY (3)

NAMSET 000020 INTEGERx: ARRAY (3) './
NAMEQ 088826 INTEGER*2 ARRAY (3)
IER BEEB14  INTEGER*Z2 PARAMETER VARIABLE

IDUNIT 8886834 INTEGERX2 YARIABLE

LEVEL 0EONEE IMTECER®Z YRRIAELE

IEODF 089948 INTEGER«Z VARIGBLE L
1EQ BEEB42 INTEGER%2 YARIABLE -
1 A88458 INTEGER:xZ VARIEBLE ®

LEVOLD BBR462 INTEGER*2 VARIABLE




MIDAS FORTRAN 1V 21 DEC 1984 11:59:23 AM PAGE 801

C
C
c
C
C
c
C
C
C
C
C
c
c
C
C
C
C
C
C
C
c
c
c
c
C
c
c
C
C
C
C
C
C
C
C
C
C
c
<

IMSL ROUTINE MAME - VMULFF

COMPHTER - ND 6529 ]

LETEST REVISION - MAY 1381 BY G.UW.P.

PURPDSE - MATRIY MULTIPLICATION (FULL STORAGE MODE)

USAGE - CALL YMULFF (A,B,.L.M.N,IA,IB.C,IC.IER)

ARGUMENTS - L BY M MATRIX STORED IN FULL STORAGE MODE,

CINPUT)

- M BY N MATRIX STORED IN FULL STORAGE MODE.

CINPUT)

NUMBER OF ROWS IN A. C(INPUT)

- NUMBER DF COLUMNS IN A (SAME AS NUMBER OF )

ROWS IN B). C(INPUT)

- NUMBER OF COLUMNS IN B. C(INPUT)

A - ROW DIMENSION OF MATRIX A EXACTLY AS
SPECIFIED IN THE DIMENSION STATEMENT IN THE
CALLING PROGRAM. C(INPUT)

1B - ROW DIMENSICH OF MATRIX B EXACTLY AS S
SPECIFIED IN THE DIMENSION STATEMENT IN THE )
CALLING PROGRAM. C(INPUT) 5

c - L BY N MATRIX CONTAINING THE PRODUCT S
C = B, (DUTPUT) R

1c - ROW DIMENSION OF MATRIX C EXACTLY AS e
SPECIFIED IM THE DIMENSION STATEMEMT IN THE
CALL ING PROGRAM. C(INPUT) -

IER - ERROR PARAMETER. (OUTPUT) )

TERMINAL ERROR -

IER=123 INDICATES A.B.OR C WAS DIMENSIONED
INCORRECTLY.

—Z X ® D
1

REQD. IMSL ROUTINES

UERTST
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MIDRS

0ed1

J982
2003

5004
2685

2097
nBos

8009
0010

9911
8812

0013
aatl4
8015
gole6
8917
8813
2819
8828
go21
ap22

FORTRAN IV 21 DEC 1984 11:55:23 AM PAGE 802
C
SUBROUTINE VMULFF (A,B.L.M.N, IR, IB.C, IC, IER)
C
C SPECIFICATIONS FOR ARGUMENTS
IMTEGER LLMLNLIARL IS, IC, IER
FEALkS  ACIALM.BUIBLMY,LCCIC, MY
C SPECIFICATIONS FOR LOCAL VARIABLES
DOUBLE PRECISICH TEMP
C FIRST EXECUTABLE STATEMENT
IF (IAa .3E. L .AND. I3 .GE. M .AND. IC .GE. L) GO TO S
C TERMINAL ERROR
IER=129
0 TO 9904
C ROW INDICATOR
S IER = B
Do 15 I=1,L
c COLUMN INDICATOR
DO 15 J=1.N
TEMP=0.0
c VECTOR DOT PRODUCT
b0 18 K=1,M
TEMP=A(I,K)*B(K,J)+TEMP
19 CONTINUE
CCI,J)=TEMP
15 CONTINUE
G0 TO 9985
3039 CONTINUE
CALL UERTST (IER.BHVMULFF)
9605 RETURN
END
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MIDAS FORTRAN IV  STORAGE MAP
NAME  OFFSET ATTRIBUTES
: A PPR3Ii4 REAL®S  PARAMETER
| A £9826 INTEGER®2 PARAMETER
" M Copz2  INTEGER¥Z PARAMETER
5 : OPOB16 REAL®4  PARAMETER
: 18 806030 INTEGSRE PARAMETER
: N 000824 INTEGER*2 PARAMETER
g c PODD3Z REAL*4  PARAMETER
Ic DPO34 INTEGER*2 PARAMETER
i L PPPB28 INTEGER*2 PARAMETER
IER 800036 INTEGER%2 PARAMETER
TEMP 090658 REAL*3  VARIABLE
1 02860 INTEGER*2 VARIABLE
J PPODE2 INTEGER*2 VARIABLE
K 9pBO6< INTEGER#*2 YARIABLE
. UERTST 00GREA REAL¥4  PROCEDURE
»
-
[
»
»
>
)

ARRAY (1AM
VAR IABLE
YARIABLE
ARRAY C(IB.N)
YAR IABLE
VAR IABLE
ARRAY C(IC.N)
VARIABLE
VAR IABLE
YAR IABLE
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MIDAS FORTRAN IV

OO0O0OO0O0O00O0O0O00O00000N0000O000000000000O00C0000

21

IMSL ROUTINE NAME

DzC 1334 12:00:35 PM PAGE 201

YMULFP

e . . B e e o o 2 . e € e it S D o i T S A ok 4 o P . A S S W e o P Py S o S h S S S S . (T o B S o s

CONPUTER

LATEST REVISION

FURPOSE

USAGE

ARGUMENTS A
B
L
M
N
IA
1B
C
IC
IER

REGRD. IMSL ROUTINES

NDEE29
- MAY 1981 BY G.W.P.

= MATRIX MULTIPLICATION OF MATRIX A BY THE
TRANSPOSE OF MATRIX B (FULL STORAGE MODE)

- CALL YMULFP (A,B.L.M.N.IA,IB.C,IC,IER)

= L BY M MARTRIX STORED IN FULL STORAGE MODE.
CINPUT)

- N BY M MATRIX STORED IN FULL STORAGE MCDE.
CINPUT)

- NUMBER OF ROWS IN A AND C. C(INPUT)

-~ NUMBER OF COLUMNS IN A AND 8. C(INPUT)

= NUMBER OF ROWS IN MATRIX B AND NUMBER OF
COLUMNS IN MATRIX C. (INPUT)

- ROW DIMENSION OF MATRIX A EXACTLY AS
SPECIFIED IN THE DIMENSION STATEMENT IN THE
CALLING PROGRAM. CINPUT)

- ROW DIMENSION OF MATRIX B EXACTLY RS
SPECIFIED IN THE DIMENSION STATEMENT IN THE
CALLING PROGRAM. C(INPUT)

= L BY N MATRIX CONTAINING THE PRODUCT
C = AXxB-TRANSPOSE. (OUTPUT)

- ROW DIMENSION OF MATRIX C EXACTLY AS
SPECIFIED IN THE DIMENSION STATEMENT IN THE
CALLING PROGRAM. (INPUT)

-~ ERROR PARAMETER.

TERMINAL ERROR

IER=123 INDICATES A,B.0R C WAS DIMENSIONED
INCORRECTLY.
UERTST

—— e - — -
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MIDAS FORTRAN 1V 21 DEC 1984 12:88:35 PM PRGE 982

c
2001 SUBROUTINE WMULFP ¢A,B,.L,.M.N,1A,1B,C.IC, IER)
C
0082 REALx4  ACIAMILBCIB.MI,COIC,N)
c FIRST EXECUTARBLE STRATEMENT
8903 IF {1A.GE.L .AMD. IB.GE.N .AWD. IC.GE.L) G3 TO S
C TERMINAL FRROR
2863 IER = 123
8006 GO 70 9800
C ROW INDICATOR
geev 3 IER = 8
0088 Bze 1 =1,L
c COLUMN INDICATOR
0803 DO 15 J = 1.N
po1B TEMP = 8.9
C YECTOR DOT PRODUCT
8811 DO 18 K = 1.M
9812 TEMP = TEMP + A(1,K)*B(J.K)
8813 19 CONTINUE
8014 CCI.J) = TEMP
8015 15 CONTINUE
#8816 28 CONTINUE
aa1v GO TO s@es
8018 9609 CONTINUE
819 CALL UERTST (IER.GHYMULFP)
8820 9805 RETURNM
9821 END
110
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MIDRS FORTRAN 1V

NARME

bl

w

L«HHI_Z;:;(')HUJ:{HD

m
o)

—
m
X
0o

K
UERTST

.....
0, ..

OFFSET

BO9314
590026
000822
neAne
BoCaszn
086032
0008324
poeB24
080020
280036
0Dugso
£02852
280054
080060
aa]alalz]a]

STCRAGE

ATTRIBUTES

REALrd
INTEGER*2
INTEGER®2
REAL*4
INTEGER:k2
REAL*4
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER%2
INTEGER*2
INTEGER*2
REALx4
INTEGER%2
REARL*4

MAP

PARAMETER
PARAMETER
PARAMEZTER
PRARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
YARIABLE

VAR IABLE

YRR IABLE

VAR IABLE

PROCEDURE

ARRAY (IA.M)
YARIA3LE
VAR IABLE
ARRAY CI1B,M
YARIABLE
ARRAY (IC.NJ
VARIABLE
VAR IABLE
VARIABLE
VARIABLE

m







